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SUMMARY 
This thesis contributes new archaeological evidence to the debate about how early 
Icelandic society was constituted and organised, and how it developed over the course of 
its first 200 year,s. It examines Viking Age residential architecture in Iceland at new levels 
of detail and with new methods, including geoarchaeological techniques to enhance the 
interpretation of activity areas in individual buildings, and space syntax analysis to 
facilitate the comparison of houses and the detection of patterns in architectural form, The 
integration of these different techniques and scales of analysis permits a detailed 
understanding of how households organised social and economic activities on farmsteads, 
and sheds new light on the cultural identity of the earliest settlers, the size and complexity 
of their households, the degree of stratification in early Icelandic society, and how social 
structures in Iceland changed over time. 
This thesis examines the excavation data of all Viking Age houses and pit houses that 
were excavated in Iceland up to 2005, highlighting the complex interplay between 
cultural norms and the agency of individuals in the design and construction of residential 
buildings. It presents detailed geoarchaeological studies of the floor deposits in a tenth-
century house at Aoalstneti 14-18, in Reykjavik, and a tenth-century pit house at 
Hofstaoir, in Myvatnssveit, and interprets the results in light of floor formation processes 
observed in early twentieth-century turf buildings at the farm of I>veni, in Laxardalur, 
northeast Iceland, These geoarchaeological case studies reveal new types of activity areas 
that were previously not identified in Viking Age houses or pit houses, and enhance the 
understanding of the range and organisation of social and economic activities on early 
Icelandic farmsteads. 
This study of residential architecture reveals that there was either a high degree of cultural 
unity or a high degree of cultural integration in Viking Age Iceland, with settlers adopting 
the building style of the dominant group - particularly in the public parts of houses - as a 
way of integrating into Icelandic society. Based on the form and internal organisation of 
the main residential buildings, the dominant cultural group appears to have originated in 
southwest Norway and/or the Norwegian settlement in the Faroe Islands, and it is likely 
that this group attributed symbolic importance to the curved shape of its dwellings, Based 
on the relative size, complexity, and number of residential buildings on Viking Age 
farmsteads, the households that initially settled in Iceland appear to have been roughly 
similar in size and status. Each farm had a main residential building, which incorporated a 
large living room and smaller, more specialised storage and cooklng rooms. Most farms 
also had a pit house, a small, multi functional building that was used for textile production 
and as a dwelling/living room for a small number of people - probably of the servile 
class. The eventual addition of annexes to the main residential buildings hints at some 
growth in the size and complexity of households, but it is only in the later tenth and 
eleventh centuries that there is clear evidence for growing social differentiation. 
Therefore, contrary to suggestions that there may have been an entrenched social 
hierarchy in Iceland from the time of the initial land-taking, the residential architecture 
suggests that social stratification only began to develop later - probably in the later tenth 
and eleventh centuries - when the best farmland was already occupied and there was 
increasing tension over the unequal distribution of land and natural resources. 
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PREFACE 
This dissertation is the result of my own work and includes nothing which is the outcome 
of work done in collaboration except where specifically indicated in the text. Permission to 
exceed the length by up to 20,000 words was granted by the Board of Graduate Studies, 
and the total word count remains under 100,000. 
I received support and advice from a number of individuals and institutions, whom I 
gratefully acknowledge here. Foremost, I would like to thank my supervisor, Charles 
French, and my advisor, Catherine Hills, for their patience, encouragement, and sound 
advice. They witnessed several major transformations in the aims and scope of this work 
and I am extremely grateful to them for freeing me and restraining me at the appropriate 
times. 
I received instruction in laboratory protocols and technical laboratory support from a 
number of individuals at the Departments of Archaeology, Geography, and Earth Sciences 
at the University of Cambridge, especially Julie Miller, Steve Boreham, Phil Hughes, Chris 
Dixon, and Stephen Reed. Julie Miller? at the McBurney Geoarchaeology Laboratory, 
University of Cambridge, manufactured the thin sections for the site of Aoalstneti 14-18 
with the financial support of the City of Reykjavik. Muriel Mcleod, then at the Department 
of Environmental Science, University of Stirling, manufactured thin section HST96-1 with 
the financial support of the Carnegie Trust for the Universities of Scotland. All other thin 
sections were made by me with the support of Julie Miller and the McBurney 
Geoarchaeology Lab, University of Cambridge. ICP-AES was conducted by the staff of 
ALS Chemex (Canada) with the financial support of the McBurney Geoarchaeology 
Laboratory and the Department of Archaeology, University of Cambridge. Technical 
computer support and preliminary instruction in new applications was received from David 
Redhouse, Gianna Ayala, Matthew Fitzjohn, Manuel Arroyo-Kalin, Howell Roberts, and 
GiIlian Wallace. 
The decision to develop an archaeological project in the North Atlantic region meant that I 
was faced with the challenge of reading texts in languages that I had not previously had the 
opportunity to learn. My research would therefore not have been possible without the help 
of a number of translators. Texts in Norwegian, Danish, and Swedish were translated with 
the assistance of Vicky Mikkelsen, Elisabeth Felter, Martin Vestergaard, and Sophie 
Bergerbrant. Faroese texts were translated by Sigrun Kjrerbo-Eystaml and German texts by 
Ute Stock. A number of people helped me with the study of Icelandic at the early stages of 
this thesis, including Chris Callow and Andy Orchard, but the importance of working from 
accurate translations meant that Icelandic texts were also translated by Mjoll Snresd6ttir, 
Garoar Guomundsson, Hallgeirour Gfslad6ttir, 1>6rir J6nsson Hraundal, Rasmus Gjedss0 
Bertelsen, and Karlotta S. Asgeirsd6ttir. Oral Icelandic translators were indispensable for 
my research at I>venl, and I would therefore like to give my particular thanks to Orri 
Vesteinsson, Mjoll Snresd6ttir, and Hildur Gestsd6tt'tr for their assistance. 
The two geoarchaeological case studies presented in this thesis are from recently excavated 
sites still in their post-excavation phases, and I am extremely grateful to Fornleifastofnun 
Islands (FSI) for granting me access to geoarchaeological samples, site archives, and 
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radiocarbon dates, and for permission to include details about these sites in advance of 
publication. In particular, I would like to thank Adolf Frioriksson, Orri Vesteinsson, 
Garoar Guomundsson, and the excavation directors of the sites at Aoalstneti 14-18 and 
Hofstaoir: Howell Roberts, Mjoll Snresd6ttir, and Gavin Lucas. Without their kindness, 
support, and patience, this thesis would not have been possible. 
Unpublished reports, building plans, and radiocarbon dates for other sites included in this 
thesis were generously provided by Sigurour Bergsteinsson (Bessastaoir), Douglas 
Bolander (Glaumbrer), Mike Church (Hrfsheimar), Ragnar Edvardsson (Hrfsheimar and 
Vatnsfjorour), Bjarni Einarsson (H6Imur), Hildur Gestsd6ttir (Skallakot), Guorun Alda 
Gfslad6ttir (Sveigakot), Anna Usa Guomundsd6ttir (Vioey), Garoar Guomundsson 
(Bessastaoir), Gavin Lucas (Hofstaoir in Myvatnssveit), Tom Mc Govern (Hrfsheimar), 
Guomundur Olafsson (BreiOavik and Ein1<sstaoir), Howell Roberts (Aoalstrreti), Kevin P. 
Smith (Hals), Ragnheiour Traustad6ttir (Hofsstaoir in Garoabrer), and Orri Vesteinsson 
(Sveigakot). In addition, many of these archaeologists gave generously of their time to 
answer questions about their sites, and I am very grateful for their patience. I would also 
like to thank Howell Roberts and Hildur Gestsd6ttir for permitting me to use their digitised 
plans of some of the previously excavated Viking Age houses. Anthony Newton and 
Magnus Sigurgeirsson kindly provided unpublished information on the identification and 
dating of tephra layers. Particular thanks also go to Steven Ashby, Guorun Alda 
Gfslad6ttir, and Elln Osk HreiOarsd6ttir for being so helpful when I plied them with 
questions about Viking Age artefacts, and to Guorun Alda Gfslad6ttir and Elln Osk 
Hreioarsd6ttir for providing me with their unpublished Master's theses . 
The ethnohistoric archaeological study at I>vera was made possible through the kindness of 
Askell J6nasson, the former occupant of the turf house and a patient and reliable informant. 
I am also indebted to Hjorleifur Stefansson, the National Museum of Iceland, and the 
Icelandic Excavation Licensing Committee, for their permission to conduct the 
geoarchaeological sampling programme at I>vera. It was Mjoll Snresd6ttir who first made 
me aware of the questionnaires on archive at the Ethnology Department at the National 
Museum of Iceland, for which I am extremely grateful. My archival research was greatly 
facilitated by Hallgeirour Gfslad6ttir, and my understanding of the post-depositional 
processes that affect turf houses benefited from discussions with Sigriour Siguroard6ttir. 
Support for my fieldwork in Iceland came from a number of fronts. Logistical support, 
travel, and accommodation in the Myvatn region were provided by the Institute of 
Archaeology, Iceland, and the North Atlantic Biocultural Organization. Geoarchaeological 
samples from the site of Aoalstrreti 14-18 were taken by staff of Fornleifastofnun Islands, 
and bulk sediment samples from Hofstaoir were taken with the help of Orri Vesteinsson 
and Garoar Guomundsson. I also had assistance with the geoarchaeological sampling 
programme at I>vera, and would like to express my sincere gratitude to Ian Simpson, 
Connie Rocklein, and the students of the 1998 field school at Hofstaoir in Myvatnssveit for 
their help with this project. I am also extremely grateful to Orri Vesteinsson for giving me 
the opportunity to supervise excavations in Sveigakot Area S between 2000 and 2002. The 
experience was formative to my understanding of Icelandic settlement archaeology, and 
was of enormous benefit to this dissertation. 
The ability to analyse and interpret thin sections of archaeological soils and sediments is a 
life-long learning process, and I owe a great debt to my friends and colleagues at the 
McBurney Geoarchaeology Laboratory, University of Cambridge, and the International 
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INTRODUCTION 
1.1 THE AIMS OF THIS THESIS 
The period that has come to be known as the Viking Age, which roughly spanned the ninth 
to eleventh centuries AD, was a time of dramatic social, ideological, and economic change 
in northern Europe. Nordic societies witnessed a gradual shift in power from the hands of 
numerous chieftains or petty kings to a single centralised authority, a process that 
ultimately resulted in the formation of the Scandinavian kingdoms of Denmark, Norway, 
and Sweden (e.g. Berglund 1997; Randsborg 1980). They also adopted Christianity, 
intensified economic production, shifted from non-market to market exchange, and began 
to urbanise (Barrett et al. 2000; Bertelsen 1991; Christiansen 2002, 8). Intimately related to 
these changes was the expansion of Scandinavian cultural contacts abroad. This was 
initially achieved through the trading and raiding activity for which the Viking Age has 
become notorious, but between the mid-ninth and late-tenth centuries, these cultural 
contacts also resulted in the establishment of Scandinavian settlements abroad - on the 
rivers of European Russia, on the Baltic and North Sea coasts, in the British Isles, the Isle 
of Man, Ireland, the Faroe Islands, Iceland, Greenland, and even for a brief time on the east 
coast of Canada. 
Like Scandinavia itself, the Scandinavian colonies abroad expelienced dramatic changes 
within centUlies of being established. They interacted with the local environmental and 
social milieux and had profound impacts on it, but their new environments and cultural 
contacts also had profound and irrevocable impacts on them, their social and economic 
practices, and their material culture. Christianity became widespread by the end of the I CAMBRIDGE I 1 UNIVE8SrTY 
lIRR Y 
tenth century, for example, and at around the same time burial practices changed from 
furnished to unfurnished interments (Barrett et al. 2000; Eldjarn 2000; Vesteinsson 2000b). 
By the twelfth century, colonies such as the Northern Isles of Scotland and Iceland had 
also begun to develop long-distance trade in commodities (Barrett et al. 2000; Thorlaksson 
2000). Since each colony was established in a different social context, with different 
environmental conditions and economic resources, the process and timing of settlement 
and the development of new cultural practices, economic strategies, and social structures 
proceeded along very different trajectories (Simpson et al. 2005). 
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Figure 1.1 Map showing the location of Iceland in the North 
Atlantic (from Byock 1988, map 1). 
This thesis is concerned with the Scandinavian colony on Iceland and how this society 
developed over the course of its first 200 years (Figure 1.1). It explores several important 
issues, including the cultural identity of the earliest settlers, how they established new 
homes for themselves in a new environment, how they organised their households, and 
how their households changed as the new society developed. It addresses these issues 
through the study of the residential buildings that were built by the settlers and their 
descendants between the ninth and eleventh centuries. By using a combination of 
architectural and geoarchaeological analyses of these buildings, this work reveals new 
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information about how households organised their social and economic activities. It also 
looks in detail at how the organisation of residential space changed over the course of 200 
years, and considers the possibility that these changes reflected the social structures that 
were developing in wider Icelandic society. 
Until recently, our understanding of early Icelandic society was derived mainly from the 
works of history and literature that were written in Iceland from the 1120s onwards, many 
of which purport to describe events of the preceding centuries. While antiquarians and 
archaeologists have been active in Iceland since the early nineteenth century, most of their 
efforts were directed towards confirming or illustrating literary accounts of 'historical ' 
events and people, rather than pursuing independent research about early Icelandic society 
(Frioriksson 1994). Over the last two decades, archaeological research agendas have 
become increasingly independent of textual scholarship (e.g. Einarsson 1995; Hermanns-
Auoard6ttir 1991; McGovem et al. 2001; Simpson et al. 2001; Vesteinsson 1998), but this 
is the first time that residential architecture has been studied in detail, and in a way that 
sheds new light on early Icelandic society. This thesis therefore contributes to a young but 
rapidly growing body of research that uses archaeology and archaeological science as 
independent sources of information about the history of early Iceland. It queries and 
interprets the archaeological record independently of the later written sources, and, as the 
first study to integrate architectural and geoarchaeological studies of houses to elucidate 
social organisation, it provides new lines of evidence that can be compared against the 
histories derived from scholarly critiques and interpretations of the texts. 
The focus of this study is the residence of the household, the basic socio-economic unit in 
early Icelandic society. The farmstead, with its residential buildings and 'outbuildings ' 
(utihus), formed the most important space for social interaction in Iceland until the onset of 
urbanism in the nineteenth century. Of course, social interactions probably did take place 
in a host of other structured settings as well, most notably the 'thing' (jJing) sites, the 
assembly places that may have served as law courts and may have been arenas where 
socio-political alliances were built and tested. However, the archaeology of assembly sites 
is in its very early stages, and we still have little understanding of the physical reality or 
spatial organisation of these places in the Viking Age (Frioriksson 1994; Vesteinsson et al. 
2004). In contrast, 24 settlement sites dating to the late ninth to eleventh centuries have 
been excavated, producing an assemblage of 31 well preserved and recorded houses as 
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well as a further 15 that are partially recorded (see Table 1.1, below). Farms constitute the 
second largest group of archaeological sites after burials and provide a data set with 
enormous potential to contribute new information about the organisation of early Icelandic 
society. 
The premise of this dissertation is that the spatial organisation of activities in houses 
provides impOItant information about social interactions and economic activities at both 
the household and the community levels (ff. Hendon 1996; Yanagisako 1979). A two-
pronged approach to the settlement record has been adopted, involving on the one hand a 
critical reassessment and a comparative spatial analysis of all previously excavated 
residential buildings, and on the other hand geoarchaeological case studies of recently 
excavated buildings, in which the composition of floor deposits is studied in detail in order 
to extract additional information about activity areas. Since there are normally few 
artefacts in the floors of Icelandic houses, and artefact distributions often provide little 
information about the spatial organisation of everyday activities (see Chapter 2), the floor 
sediments themselves are treated as artefacts, and their composition is seen as providing 
essential information about the organisation and use of space. This work demonstrates that 
by integrating micromorphological and geochemical analyses of floor sediments with more 
traditional artefact distribution studies and space syntax analyses, it is possible to shed new 
light on the spatial organisation of activities in residential buildings. 
1.2 HISTORICAL FRAMEWORK 
This work addresses the interesting question of how an immigrant society established and 
organised itself in a new, previously uninhabited environment, where the rules of social 
interaction could be invented and rein vented if individuals and circumstances so 
prescribed. It also considers the question of who the immigrants were - or at least, with 
whom they affiliated or identified themselves socially and culturally. Many scholars have 
argued that the men and women who settled in the North Atlantic region came with a 
common language (Old Norse, called the Danish tongue, or donsk tunga, amongst 
themselves), a common late Iron Age Scandinavian material culture, a common 
understanding of farming strategies, and a common Old Germanic judicial and legislative 
tradition based around the assembly meetings of free men (the ping) (Byock 2001; 
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Frioriksson 1994, 2000; McGovern et al. 2001). If true,' the settlers would also have come 
with common methods of social organisation, both at the household level and the 
community level. Recently, an alternative hypothesis has been proposed - that the cultural 
identity of Iceland's settlers may not have been uniformly Norse but may also have 
incorporated numerous Celts, West Franks, Anglo~Saxons, and Slavs (Urbanczyk 2002, 
2003). The merits of these two hypotheses may be evaluated on the basis of a close 
examination of the residential architecture of the earliest settlers and by comparing it to the 
residential architecture of other northern European societies. 
Scholars are also divided on the issue of the stratification of early Icelandic society, and 
how its structure compared to those of contemporary European societies. Until it came 
under the jurisdiction of the Norwegian king in 1262, there was no single ruler or executive 
authority to enforce law and order in Iceland (Byock 1986; Karlsson 2000). According to 
twelfth- and thirteenth-century sources - historical works such as the Book of Icelanders 
(islendingab6k) and the Book of Settlements (Landnamab6k), and literary texts such as the 
'Sagas of Icelanders' - the top of the social hierarchy in Viking Age Iceland was occupied 
by 'chieftains'. These gooar or hojJJingjar were local men of authority and influence (and 
often wealth) who acted as advocates in conflict resolution. Those who owned a goooro 
(chieftaincy), either through purchase or inheritance, convened a district assembly 
(varjJing) and had the right to sit in the law court at the annual general assembly (AljJing) 
(Byock 1988). A traditional reading of the twelfth- to fourteenth-century written sources is 
that a large proportion of Icelandic society was made up of free 'householders' (b6ndi, pI. 
bcendr) , farmers who owned and had control over an independent economic unit that 
included fields, meadows, upland pastures, and livestock (Vesteinsson 2000b, 89 and 
references in note 39). Although they may have enjoyed different social status according to 
their finances, under the law bceandr and gooar technically had equal rights. They were 
also financially and legally responsible for the members of their household who had no 
political rights: women, children and other dependent relatives, servants (landless 
labourers), dependent cottagers, and, until the eleventh or twelfth century, slaves (Karlsson 
2000, 52-56). 
A crucial aspect of the traditional model of early Icelandic society was that free farmers 
had an apparently high degree of self-determination. In the written sources, their 
relationships with gooar appear to be voluntary, and they could forge or break their own 
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alliances, making it necessary for chieftains to compete for the loyalty of followers 
(jJingmenn) through such practices as feasting, generous hospitality, gift-giving, the 
provision of loans, and the favourable arbitration of disputes (Byock 2001; Byock 1988; 
DUlTenberger 1989; Olason 1998). Early Icelandic society is thus presented as a network of 
fluid social ties and political coalitions, which was based on reciprocity and mutual self-
interest rather than control by command. However, a number of scholars have recently 
questioned the viability of the model of the free and independent fanner, pointing out that 
there was an unequal distribution of good quality land and natural resources, and that the 
later medieval landscape was divided into great estates, small farms, and planned 
settlements (Amorosi et at. 1998; DUlTenberger 1992; Smith 1995; Vesteinsson et at. 
2002). An alternative model, which is based on late medieval written records and 
settlement patterns, suggests that from a very early stage in the 'landtaking' (landnam) 
period, Iceland was dominated by a few hundred successful pioneers, who had claimed 
large tracts of the most productive land for themselves, and who were rapidly able to 
exploit this fact by renting or gifting land and livestock to later settlers (Vesteinsson 
2000a). Far from being egalitarian, then, early Icelandic society may have had an 
entrenched hierarchy that was politically dominated by several hundred powerful 
chieftains, each in control of a considerable number of people on his estate, as well as 
hundreds or even thousands of lesser farmers and cottagers who were bound to the estate 
by ties of ownership and obligation (Vesteinsson 1998; Vesteinsson et at. 2002). 
There is, unfortunately, no contemporary historical evidence for the system of land 
ownership in Iceland before the final decades of the twelfth century, and much more 
research is needed before we can even begin to understand Viking Age settlement patterns 
(Vesteinsson et at. 2002). For this reason, the number of free versus tenant farmers 
remains a matter of dispute, as does the control wielded by early Icelandic chieftains over 
access to farmland and such basic resources as woodland, driftwood, peat, bog iron, and 
maritime resources (DulTenberger 1992). The situation is much clearer in the twelfth and 
thirteenth centuries, for which there are contemporary written sources. By the twelfth 
century, a large proportion of farmers were tenants of either great secular estates, or 
church-estates, which wealthy families had endowed with landed property. During the 
twelfth and thirteenth centuries Icelandic society became increasingly hierarchical, as 
goooro were steadily concentrated in the hands of only a few aristocratic families, and 
powerful 'overlords' (st6rhofoingjar) gained authority over large territories. From around 
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1120, increasing numbers of armed conflicts between rival chieftains were recorded in the 
annals and the sagas,and by the 1230s, when power was in the hand of only a few 
families, these conflicts had escalated into virtual civil war (J6hannesson 1987; Karlsson 
2000; Thorlaksson 2000; Vesteinsson 2000b, 65). King Hakon of Norway was able to 
exploit these internal divisions, and between 1262 and 1264 he managed to force all of the 
chieftains' and farmers' representatives in Iceland to swear fealty to the Norwegian crown. 
The archaeology of settlement sites is a potential source of independent evidence for the 
structure and development of early Icelandic society. Indeed, as the only direct source of 
evidence regarding the ninth to eleventh centuries, archaeology has an essential 
contribution to make to the question of how the settlements were established and how 
Icelanders organised themselves economically and politically. Although still in their early 
stages, archaeological studies of Viking Age furnished burials, earthworks, and faunal 
assemblages have started to uncover evidence of social and economic practices that 
partially resemble contemporary practices in other Scandinavian societies, but which also 
have many characteristics peculiar to Iceland (Amorosi 1989; Einarsson et al. 2002; 
Frioriksson 2000; Hayeur Smith 2004; Tinsley 2004). These studies suggest a complex 
interplay between Norse social, cultural, and economic ideals, and the innovations that 
were implemented by the colonial society. 
The residential architecture of early Iceland has so far made a minimal contribution to the 
debate about the character of early Icelandic society and the mechanisms of social change. 
Considering that Viking Age houses in the North Atlantic region have been described by 
numerous scholars as 'homogenous', 'standardized', or 'identical' in layout - a direct 
importation of Norwegian building traditions - one could be excused for thinking that 
immigrants to Iceland had a fixed architectural template from which they could not or 
would not deviate (Crawford 1987; Magnusson 1983; Stoklund 1980; StummannHansen 
2000; StummanflHansen & Waugh 1998). In fact, typological studies of Icelandic houses 
have shown that there were many variations in house form, and space syntax studies based 
on these typologies have suggested that changes in the outward appearance of houses were 
accompanied by even more radical changes in internal spatial organisation (Agustsson 
1982, 1987a, 1987b; Hallgrimsd6ttir 1987; Price 1994; Price 1995). Although 10-20 years 
out of date and in need of revision, these studies indicate that residential architecture has 
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the potential to provide insights into many aspects of early Icelandic society, including the 
degree of social stratification and whether this changed over time. 
This thesis approaches the issue of social organisation in Viking Age Iceland through a 
study of residential architecture. By analysing the size and form of the buildings and the 
internal organisation of activities within them, it attempts to discern similarities and 
differences in the size and complexity of different households. It compares the locations 
and accessibility of different activity areas, paths of movement through the houses, and the 
physical elaboration of certain spaces, in order to explore how domestic activities were 
organised - those related to the daily feeding and clothing of the household - relative to 
public activities, such as the entertainment and accommodation of guests. It also looks at 
how the size, layout, and internal configuration of space changed in individual buildings 
over time, and uses this information to consider how Icelandic society changed during the 
course of its first 200 years. Changes in residential architecture may have been influenced 
by household lifecycles and local economics and politics, as well as by much wider 
developments in Icelandic society. This work explores the complex dynamic between 
cultural norms, local innovation, and the agency of individuals, and assumes that the 
choices made during the building and renovating of structures provides information about 
how individual households chose to position themselves socially and politically in the 
wider community (ff. Parker Pears on & Sharples 1999a, 352-353; Stoklund 1980, 123). By 
critically reassessing the settlement record, and by looking at it in new ways, this thesis 
provides independent evidence for the organisation and development of early Icelandic 
society, which can then be compared against the written sources and the various models 
that have been posited from different interpretations of the texts. 
1.3 ARCHAEOLOGICAL FRAMEWORK 
1.3.1 Settlement Archaeology in Iceland 
Until the nineteenth century, most Icelandic settlements were in the form of dispersed 
farmsteads, and clustered settlements were mainly limited to situations in which more than 
one household occupied a single farm. Each farm's residential buildings and outbuildings 
(utihus) were situated within the 'homefield' (tun), the farm's manured hayfield, which 
8 
ideally was ringed by a turf-built enclosure wall (tungaror) (Figure 1.2). As in the later 
medieval and post-medieval periods, these enclosure walls undoubtedly served the 
practical purpose of controlling the access of livestock to the hayfield, but they may also 
have been an important symbolic and conceptual boundary between the farmstead and the 
outside world (Hastrup 1985, 143; 1990,26-28). 
\~ ~ ~ 
18 
o 
\ 
\ 
\ 
Figure 1.2 The tenth-century buildings and enclosure wall at 
Granastaoir, north Iceland (from Einarsson 1995, fig. 18). Two 
accompanied burials (numbered 11 and 12) are situated just outside 
the home field. 
The enclosed farmstead, with all of its residential buildings, outbuildings, and outdoor 
activity areas, was a distinct social, economic, and spatial unit. However, very few early 
Icelandic farmsteads have been completely investigated, and it is extremely rare for even 
the larger excavations to include an investigation of the spaces between buildings, where 
outdoor activity areas would have been located (the exceptions are Hofstaoir in 
Myvatnssveit, Sveigakot, and Vatnsfjorour; see references in Table 1.1, below). Even 
though the evidence is sparse, it is vital to give some consideration to the organisation and 
use of space on the farmstead as a whole; this thesis therefore includes an analysis of the 
wider farmstead in those cases where such evidence is available. 
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The structural skeletons of pit houses and tun buildings consisted of timber roof-
supporting posts, purlins, and roof-rafters. Birch woodland (Betula pubescens Ehrh. ssp. 
tortuosa (Lebed.)) had dominated dry land in Iceland below the lOoe isotherm (400-600 m 
above sea level) when the Norse alrived at the end of the eighth century, and, although 
some farms still had access to birch forest as late as the eighteenth century, the pollen 
evidence suggests that it had been dramatically reduced within a few centuries of 
settlement (Einarsson 1963; Hallsd6ttir 1987; Vesteinsson & Simpson 2004). Most 
building timber was therefore either impOlted or salvaged from driftwood (Byock 2001). 
The walls of the larger, above-ground dwellings were constructed primarily of tun, 
sometimes with a component of stone in their foundations, and were an average thickness 
of c. 1.5 m. For this reason, they frequently survive as upstanding monuments. Most of 
them have been found by sunace survey, either by ground or by air. Pit houses may be 
visible on the ground sunace in the form of a large depression, but, following their 
abandonment, the pits were frequently infilled with midden material and aeolian silt; in 
such cases, they are difficult to find without open-area excavation. Since early 
archaeological excavations focused primarily on the insides of visible, upstanding 
buildings, pit houses were not formally identified in Iceland until the excavation of 
Hvftarholt in the 1960s (Magnusson 1973) and it may be assumed that they were simply 
missed on many previously excavated farm sites. 
In Iceland, the pattern of settlement appears to have been extremely stable, with most 
fertile land on its coasts, river valleys, and inland lakes remaining in agricultural use from 
the time of the earliest settlement to the present day (Figure 1.3). In some respects this has 
promoted the discovery of Viking Age house sites, because farmers have been able to point 
archaeologists towards the existence of ruined buildings on their land (Frioriksson 1994). 
However, the continuity of land use has also had a detrimental effect on the visibility and 
preservation of ancient buildings. The abandonment of barley cultivation in the sixteenth 
century has meant that the settlement record was spared the destructive impacts of deep 
ploughing, but the rise in the use of heavy farm machinery since 1945, and governmental 
policy recommending that hay fields be flattened to increase aglicultural production, has 
resulted in the destruction of many upstanding monuments (Sigp6rsson 1987). 
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Figure 1.3 Map of Iceland, showing the locations of early Icelandic settlement sites (pre-
thirteenth-century). The numbers refer to the sites listed in Table 1.1. 
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In Iceland, as in northern Norway, the Faroes, and the Orkney islands of North Ronaldsay, 
Sanday, and Papa Westray, it is not uncommon for residential buildings to have been 
located on the same spot for centuries. The result is that successive generations of turf and · 
stone buildings, household waste and farm waste accumulated on top of one another, 
creating artificial hillocks, or 'farm mounds' between 1 and 5 m high (Bertelsen 1979; 
Buckland et al. 1994; Davidson et al. 1986). Although there may be a number of social and 
economic reasons why this organic and often calcium-rich material was not used to 
fertilise the fields, it is also possible that the choice to settle directly on top of earlier 
buildings was a symbolic statement - a legitimisation of ownership based on the long 
continuity of ancestral settlement in the same location (Bertelsen & Lamb 1995). Although 
the artefact preservation in farm mounds can be very good, the continuous process of 
rebuilding frequently damaged earlier structures, making it difficult for excavators to 
define individual buildings or phases (Snresd6ttir 1991b). In addition, many farm mounds 
are crowned by a modem concrete house that replaced the last generation of turf buildings 
in the mid-twentieth century, with the result that the archaeology below is inaccessible, and 
at least partly damaged by foundations and cellars. Because of the sheer scale of the task, 
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there have been few serious attempts to excavate the full depth of a farm mound in Iceland. 
At the excavations that took place at Bergp6rshvoll in the first half of the twentieth 
century, the excavators struggled with the complexities of the deep stratigraphy, and 
produced only incomplete plans of the buildings (Eldjarn & Gestsson 1952). The St6raborg 
excavation, which took place from 1978 to 1990, was much more successful, but the only 
pre-thirteenth-century structure sufficiently preserved to be studied in detail was the pit 
house in the earliest phase (Snresd6ttir 1991a, 1992). Deep strati graphic sequences have 
also been excavated at Bessastaoir and Vioey, but they have yet to be published. 
With the exception of the houses in the Bergp6rshvoll and St6raborg farm mounds, houses 
found during urban rescue excavations, and a few houses found by the recent application 
of open-area excavation techniques (e.g. at Sveigakot), most .excavated Viking Age houses 
had been visible as upstanding monuments on the surface of the ground. Systematic 
geophysical survey is still in its early stages in Iceland and the excavations of the first 
houses found using geophysical techniques are still in progress (Horsley & Dockrill 2002; 
Steinberg 2004a, 2004b). Most of the houses discussed in this thesis were found on farms 
that had been abandoned at an early date; if they were found on farms that were still 
occupied, it is usually because they were located beside the farm mound rather than 
underneath it. It is important to note that a significant number of settlement excavations 
have been undertaken on farms that were abandoned during the later Viking Age or early 
medieval period due to an encroaching river or bog, a nearby volcanic eruption, local land 
degradation, or low livestock calTying capacity - the implication being that the corpus of 
excavated houses is slightly skewed towards farms that failed for one reason or another, 
and it is not clear how representative they are of houses in general (Bertelsen 1991 ; 
Vesteinsson 2004b). Although the early abandonment of a farm meant that it was left 
untouched by later agricultural or building activity, many farms that were settled at higher 
elevations (>200-300 m above sea level) in the late ninth and tenth centuries quickly felt 
the effects of land degradation that was initiated by deforestation and livestock 
management practices soon after settlement (Dugmore et al. 2000; Simpson et al. 2004; 
Sveinbjarnard6ttir 1992). Many of these upland farms have in fact been so severely 
damaged by erosion that it is no longer possible to make out the basic forms of the 
buildings (e.g. Sveinbjarnard6ttir 1983). 
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The distribution of early Icelandic houses, as shown in Figure 1.3, is not only a product of 
their original distribution, their preservation, and their visibility, but also of the research 
agendas of archaeologists since the nineteenth century. I>orsteinn Erlingsson's 
archaeological expedition in 1895 had as one of its goals the elucidation of ancient house 
forms, but since he was based in Reykjavik, had only one summer in which to work, and 
found transport a challenge, the seven house sites he investigated were all in west and 
southwest Iceland (Erlingsson 1899). Other archaeologists working in the late nineteenth 
and early twentieth centuries targeted sites that would illustrate the sagas and historical 
texts such as Landnamab6k (Frioriksson 1994). This resulted in the re-exploration of 
Ein1<sstaoir, the putative home of Ein1< the Red, and the excavation of such sites as 
B6lstaour, the alleged farm of the chieftain Arnkell (Eyrbyggja saga), and Bergp6rshvoll, 
where evidence was sought for the famous episode of the burning of Njall (Njals saga). 
Such excavations increased the concentration of sites in the west and southwest of Iceland. 
Over the last thirty years, the discovery of several sites during urban rescue excavations in 
the city of Reykjavik, in west Iceland, has contributed to this skewed distribution pattern. 
A few large multi -national research projects have also created distinct clusters of excavated 
farm sites. By far the largest of these clusters lies in and around I>j6rsardalur, in southwest 
Iceland, as a result of a pan-Scandinavian expedition in 1939 (Stenberger 1943b). Since the 
1990s, the international Landscapes of Settlement and Landscapes circum-Landnam 
projects have resulted in the growth of another, smaller cluster in the region around Lake 
Myvatn, in northeast Iceland. In contrast to these areas, the east and northwest parts of 
Iceland have remained somewhat neglected by archaeologists (Edvardsson & McGovern 
2005; Vesteinsson 2004b), a problem that is only now starting to be rectified in the 
northwest with the initiation of the Westfjords in the Middle Ages project (Tulinius 2005). 
1.3.2 The Dating of Early Icelandic Settlements 
Since the aim of this thesis is to investigate the process of settlement and the social and 
economic organisation of Icelandic society during its first 200 years, it has been crucial to 
limit the study to houses that can be dated with certainty to the eleventh century or earlier. 
Unfortunately, this was not a straightforward procedure, for the dates of many early 
Icelandic settlements have been the subject of controversy (e.g. Hermanns-Atioard6ttir 
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1991; Sveinbjomsd6ttir et al. 2004; Theod6rsson 1998; Vilhjalmsson 1989a, 1989b, 1990, 
1991a, 1991b, 1992). It was therefore necessary to conduct a critical re-evaluation of the 
dating evidence for all of the house sites that were considered 'early' in date, the results of 
which are detailed in Appendix 1. According to this assessment, there are currently 46 
excavated residential buildings on farm sites that can be dated with certainty to the Viking 
Age. Of these, 13 houses and 18 pit houses were sufficiently preserved and recorded to 
enable a detailed study of the organisation and use of space inside them (Table 1.1). 
Table 1.1 Early Icelandic settlement sites assessed for this thesis. For the locations of these sites, 
see Figure 1.3. For a critical assessment of the dating evidence, see Appendix 1. 
Site Date House Pit Other Fieldwork Notes and References 
(Century) house Out- Dates 
building 
I Aoalstneti 10" I 1971-1975, House has two distinct phases 
14-18 2001-2003 (Nordahl 1988; Roberts 2004; 
Roberts et al. 2003; Roberts et at. 
2002; Sveinbjornsd6ttir et al. 2004) 
2 Aslakstunga <13th I 3 1895 Plan is very basic; little dating 
innri evidence (Bruun 1928; Erlingsson 
1899) 
3 Aslakstunga <1311 (I) 2 1895, 1939 East half of house destroyed by 
fremri erosion; little dating evidence 
(Erlingsson 1899; Stenberger 
1943a) 
4 BergjJ6rshvoll 12"_13" (I) (numerous 1926-1928, Buildings not fully recorded 
but not 1931, 1950- (Eldjarn 1961b; Eldjam & Gestsson 
dated) 1951 1952) 
5 Bessastaoir IO"-early (I) (I) 1986-1996 Buildings overlain by modem 
Illh houses and not fully excavated 
(Garoar Guomundsson and 
Sigurour Bergsteinsson pers. 
comm., Nelson & Takahashi 1999) 
6 B6lstaour <13" (2) 1931 Plans are confusing and uncertain, 
particularly the southern of the two 
ruins (l>6roarson 1932) 
7 Breioavfk <13" (I) 2000 Classified as a pit house by the 
excavator, but is a slightly sunken 
room attached to a larger house; 
little dating evidence (6lafsson 
2001b) 
8 Eirfksstaoir 10111 1 1 (I) 1895, 1938, The house has two distinct phases, 
1997-2002, only the latter of which is 
2004 adequately preserved for spatial 
analysis; west gable end damaged 
(Erlingsson 1899; 6lafsson 1998, 
2001a, 2005; l>6roarson 1964) 
9 Gjask6gar 11"_13" 1 1 1949,1952, Southeast corner of house damaged 
10111_111h I 1960 by running water; pit house 
associated with iron smelting 
activity (Eldjam 1961a) 
10 Glaumb<er 11" (I) 2001,2002, House outline is clear from GPR 
2005 survey, but has only been partially 
excavated (Douglas Bolander, pers . 
comm., Steinberg 2001, 2004b) 
11 Gooat<ettur 11111_121h (1) 1 1969,1971 End-walls were not clear, and are 
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Site Date House Pit Other Fieldwork Notes and References 
(Century) house Out- Dates 
building 
only estimated on the plan (Eldjarn 
1989) 
12 Granastaoir Will_early 1 1 4 1987-1991 A putative byre exposed only in a 
Il'h narrow trench could actually be a 
second house (Einarsson 1995; 
Einarsson 1992) 
13 Grelut6ttir late 9' 1_1 1 ' I 1 2 2 1977-1978 House has two distinct phases 
(6lafsson 1980) 
14 Hills 12"_13" (1) 1988, 1989, Buildings only partially excavated; 
II'h_12'h (1) 1996, 2000 pit houses associated with iron 
late 9' 1_10' I (2) smelting activity (Kevin Smith, 
pers. comm., Smith 1995) 
15 Herj6lfsdalur 10"-11 " 2 6 1971-1983 (Hermanns-Auoard6ttir 1989; 
Hermanns-Auoard6ttir 1991) 
16 Hjillmsstaoir late 9"1_11 III I 1983-1985 Pit house has two distinct phases 
(6lafsson 1992) 
17 Hofsstaoir, 1O"1_12'h (1) 1994-2000 House badly damaged by later 
Garoabrer building activity and difficult to 
phase; the plan is very uncertain 
(Traustad6ttir 2005) 
18 Hofstaoir, lO'h-ll"1 I 1 1908,1965, House has three distinct phases; 
Myvatnssveit 1992, 1995- some buildings partially truncated 
2002 by later buildings and by J6nsson 
and Bruun ' s excavation in 1908 
(Amorosi et al. 1996; Frioriksson & 
10"1 3 Vesteinsson 1997a, 1997b, 199830 
1998b; Frioriksson et al. 2004; 
J 6nsson & Bruun 1911; Lucas 
1999,2001a,2001b,2003;Simpson 
et al. 1999) 
19 H6lmur late 9'h_lO'h (1) I (2) 1996,1997, Houses have been only partially 
1999-2001 excavated (Einarsson 2000, 2002, 
2003) 
20 Hrfsheimar late 9'h-early 1 1 2003-2004 (Edvardsson 2003, 2005b) 
lO'h 
21 HvWirholt 11" 1 1 2 1963-1967 House III was damaged by the 
10'h_ll'h 1, (1) construction of a later byre/barn, 
late 9"-11" 2 and its plan is incomplete; House 
late 9' I_I 0' I 2 VIII had two distinct phases, only 
the latter of which is clear 
(Magnusson 1973) 
22 Isleifsstaoir 11 tll_13'h 1, (1) (1) 1939 Southwest end of building V was 
10"-11 " I not clear and the plan is incomplete; 
the earlier house has two distinct 
phases, only the latter of which is 
fully recorded (Stenberger 1943c) 
23 Klaufanes <13"1 (1 ) (1) 1940 Plan is uncertain; no doorway was 
identified; there is inadequate 
dating evidence (Eldjarn 1943, 
1962; Hreioarsd6ttir 2004) 
24 Laugar 12"_13" 1 1895, 1897, Plan is very basic (Bruun 1928; 
1945 Eldjarn 1949; Erlingsson 1899) 
25 Lj6savatn <13"1 (1) 1896 Plan is incomplete and uncertain; 
no doorway identified; inadequate 
dating evidence (Bruun 1928) 
26 Lj6t61fsstaoir <13" (1) 1895 Plan is very basic; no dating 
evidence (Erlingsson 1899) 
27 Reykholt 12"_13" (1) I 1998-2005 Earlier building damaged by later 
building, and not fully excavated; 
lO'h-mid (1) later building represented only by a 
12'h cellar (Sveinbjamard6ttir 2004) 
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Site Date House Pit Other Fieldwork Notes and References 
(Century) house Out· Dates 
building 
28 Sarnsstaoir 11"·12" 1 1, (1) 1895, 1971· The earlier house was not fully 
late 911·early (1) 1972 excavated (Erlingsson 1899; 
10Ih Rafnsson 1977) 
29 Skallakot 1011.11 11 1 1939,2001 West gable wall uncertain; some 
features on plan pre·date the house; 
room VII does not belong to the 
house, and is probably a later 
sheephouse (Gestsd6ttir 2002; 
Roussell 1943a) 
30 Skeljastaoir Illh_13lh (3) 2 1939 Walls and relationships between 
buildings are uncertain; inadequate 
dating evidence (Erlingsson 1899; 
l>6roarson 1943) 
31 SnjaIeifart6ttir lOul_11lh 1 2 1939 House plan is basic and probably 
incomplete (Stenberger 1943d) 
32 St6raborg late 9lh_lll1 1 1985 (Snresd6ttir 1992) 
33 St6rh6lshlfo <1311 (1) 1939 South end of house was damaged; 
plan is incomplete and uncertain; 
inadequate dating evidence 
(Voionmaa 1943) 
34 SWng 1211_13" 1 3 1939, 1983- Earlier house not fully excavated 
Illh_12lh (1) 1986 (Eldjam 1971; Roussell 1943b; 
Vilhjalmsson 1989b) 
35 Suourgata 3-5 1011 (1) I 1971-1975 House and attached smithy partially 
damaged by later building activity. 
1Olh-century ash layers and post 
holes at Suourgata 7 may be the 
remains of another house, but too 
little remains to verify this 
(Nordahl 1988; Siguroard6ttir 
1987) 
36 Sveigakot late Illh. 1 2000-2005 East end walls of houses SI and S4 
early 131h were damaged; pit house Tl had 
101t.rl11 (1) multiple occupation phases 
1011 (1) 1 (Vesteinsson 2001, 2002a, 2003; 
late 9lh_l Olh (1) I, (1) 2004a, 2005) 
37 Undir 11 11_1311 (1) 2 1895 Most of the building damaged by 
LambhofOa erosion; only the pantry was well 
preserved (Bruun 1928; Erlingsson 
1899) 
38 Vatnsfj orour late 1011 1 2003-2005 South end of house slightly 
early·mid 1 1 damaged by home field flattening 
10Ih (Edvardsson 2004, 2005a; 
Edvardsson & McGovem 2005) 
39 Vioey 11 11 (1) 1986-1994 House was only partially excavated 
(Hallgrimsd6ttir 1989, 1991; 
Kristjansd6ttir 1995) 
40 l>ingnes late 911.1011 (I) 1981 House was only partially excavated 
(6lafsson 1987) 
41 l>6rarinsstaoir 1111_1311 1 4 1945 (Eldjam 1949) 
TOTAL ~1+(31) 18+(4) 42+(7) 
(#) Numbers in brackets indicate that the building is incomplete, or only partially recorded, and cannot be used for 
detailed spatial analysis 
All of the pit houses except for the ones at Lj6t6lfsstaoir and St6raborg can be securely 
dated, and, without exception.,they fall between the late ninth and eleventh centuries. The 
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chronological distribution of the larger, ground-level houses can be seen in Table 1.2. Most 
could be dated to within one or two centmies, but the dating of the houses at Gjask6gar (9), 
p6rarinsstaoir (40), fsleifsstaoir 'level l' (22), Skeljastaoir (30), St6rh6lshlfo (33), and 
Undir LambhofOa (37) was more ambiguous, and these houses could have been in use at 
any time between the eleventh and the thirteenth centuries. The house at Aslakstunga innri 
(2) lacks adequate dating evidence altogether, and is simply given a pre-thirteenth century 
date, but it is likely to be contemporary with most of the other houses in the I>j6rsardalur, 
which date to the eleventh to twelfth centmies (for dating evidence, see Appendix 1). 
Table 1.2 Stem-and-Ieaf plot showing the chronological distribution of early Icelandic houses 
(excluding pit houses). The numbers refer to the site numbers in Table 1.1. Brackets refer to 
buildings with only a partial plan, which cannot be used for detailed spatial analysis. 
Century Site number as listed in Table 1.1 
<13'" 2 (3) (6) (6) (7) (23) (25) 
12'"-13''' 24 34 36 4) 14) (27) 
11"'-13'" 9 22 40 22) 30) (30) (30) (33) (37) 
11"'-12'" 28 (11) (14) 17) 27) (34) 
10'"_11'" 12 13 15 15 18 21 21 22 29 (5) (10) (21) (31) (36) (39) 
9'"_10'" 1 8 35 38 (19) (19) (19) (28) (36) (40) 
The variability in the quality of the excavation record and the precision of the dating 
evidence is a product of the excavation history of Icelandic house sites. 24 of the 
settlement sites considered for this thesis were excavated prior to the 1950s, before more 
detailed excavation and recording techniques were implemented by Icelandic · 
archaeologists and radiocarbon dating was introduced (Figure 1.4) (Lucas 2004; 
Vesteinsson 2004b). FOltunately, several of the sites excavated in the late nineteenth 
century and the first half of the twentieth century have been at least partially re-excavated 
over the last couple of decades, most notably EinKsstaoir, Hofstaoir in Myvatnssveit, 
Samsstaoir, Skallakot, and SWng (see Table 1.1 for details of excavation history and 
references). These excavation projects not only clarified the phasing and enhanced the 
understanding of the internal details of the houses, but they also provided the opportunity 
to improve the dating of the sites through the observation of datable tephra (volcanic ash) 
layers, and the collection of samples for radiocarbon dating. Thanks to the large number of 
settlement sites that have been excavated since the 1970s and the radiocarbon dating 
programme initiated by Vilhjalmur Vilhjalmsson for two houses that had been excavated 
earlier in the twentieth century (Vilhjalmsson 1991b), radiocarbon dates were available for 
nearly 50% of the houses considered for this thesis (Figure 1.5). 
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Figure 1.4 Chart showing the number of early Icelandic house sites 
excavated in each decade. 
Not all the radiocarbon dates provide uncontroversial evidence for the date of the house -
indeed the surprisingly early (pre-ninth century) dates acquired from many birch charcoal 
samples sparked a heated debate in the 1980s and 1990s about whether there was a source 
of old carbon in the samples, or whether there had been Norse settlement in Iceland as 
early as the seventh or eighth centuries (Hermanns-Auoard6ttir 1991 , and following 
comments; Olsson 1992; Theod6rsson 1998; Vilhjalmsson 1991b, 1992). The debate 
surrounding the problematic birch charcoal samples has now been laid to rest by 
Sveinbjomsd6ttir et al. (2004) and 6lafsson (2004), who have dated different types of 
materials from the same contexts, and have demonstrated that the earliest settlers must 
have used old, dead wood or the heartwood of old trees for fuel. For this early period more 
reliable (and often younger) radiocarbon dates can be obtained from charred grains and 
animal bone. Appendix 1 contains an evaluation of all of the available radiocarbon dates, 
which have been re-calibrated using OxCal Version 3.10 (Bronk Ramsey 1995, 2001) and 
atmospheric data by Reimer et al. (2004). 
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• C14, in addition to tephra and artefacts vtlere 
available 
• Strati graphic association I'.ith a layer dated by C14, in 
addition to tephra and artefacts vtlere available 
IJ Tephra and artefacts 
o Artefacts only 
o Little dating evidence 
Figure 1.5 Pie chart showing the types of dating evidence available for the houses 
considered for this thesis. 
In Iceland, one of the most important dating techniques is tephrochronology, a method 
based on the identification and dating of pyroclastic ejecta (tephra) that becomes airborne 
during explosive volcanic eruptions and falls over the ground in extensive layers 
(Thorarinsson 1970, 1981). Where they are not stripped off by wind or water, but are 
covered by subsequent soil formation, tephra layers appear as distinct horizons in soil 
profiles, including archaeological profiles. Tephra layers can be identified using chemical, 
mineralogical, and physical analyses in addition to stratigraphic comparisons, and, when 
the layers can be dated, they provide useful chronological horizon markers (Thorarinsson 
1979), They are dated by a variety of methods, including references to volcanic eruptions 
in high medieval written sources (e.g. annals), the radiocarbon dating of associated organic 
matter, the relative rates of sediment accumulation between tephra layers, and the presence 
of chemical signatures and tephra shards in the Greenland ice cores - the latter of which 
can be calendar dated to within two to four years (e.g. Gronvold et al. 1995; Zielinski et al. 
1995). The chronology of tephra layers has steadily become more reliable since the method 
was first pioneered by Sigurdur Th6rarinsson in the 1930s (Th6rarinsson 1944), but even 
this method is not without its controversies. 
During his re-excavation of Stong in the 1980s, Vilhalmur Vilhjalmsson (l989a) found 
that the tephra layer attributed to the eruption of Hekla in 1104, which was generally 
assumed to have caused the abandonment of many of the farms in the I>j6rsardalur, was 
present in the wall turf of one of the farm buildings, and was in situ under some 
archaeological deposits associated with a post-1104 occupation of the farm. It is therefore 
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possible that the thicker, multi-layered tephra layer that had filled the ruins of the later 
house at SWng, as well as Gjask6gar and several other houses in the vicinity, is actually a 
secondary deposit, a result of local erosion rather than a single volcanic eruption 
(Vilhjalmsson 1989a). Appendix 1 contains a discussion of the evidence for those sites in 
the I>j6rsardalur where there is some controversy about the integrity of the Hekla-ll04 
tephra layer. However, for most of the sites discussed in this thesis, the presence of tephra 
layers in the turf walls of houses, and its presence in situ either above or below them, 
provides an incontrovertible terminus ante quem or terminus post quem. Tephrochronology 
therefore provides extremely useful dating evidence that can be used alongside radiocarbon 
dating and/or artefact typologies. 
All datable artefacts found in the occupation deposits of houses were taken into 
consideration when the house dates were re-assessed. For 16% of early Icelandic houses, 
associated artefacts were in fact the only dating evidence available (Figure 1.5). Such a 
situation is clearly not ideal, particularly in the North Atlantic region, where there are only 
a few artefact types that can provide a date more precise than 'Viking Age', 'early 
medieval', or 'Viking Age to early medieval' , and it can never be known how long the 
artefact was in use before it was buried. Nevertheless, artefacts did provide essential 
supporting evidence for many house dates. Particularly useful were glass beads, which had 
been classified and dated by Callmer (1977) and which were recently studied in Iceland by 
HreiOarsd6ttir (2005). 
1.4 METHODOLOGICAL FRAMEWORK 
This thesis studies residential architecture using new techniques, such as geoarchaeological 
analyses and space syntax analysis, with the explicit goal of providing fresh insights into 
social change in Viking Age and early medieval Iceland. As such, it represents both a 
theoretical and methodological departure from earlier surveys of Icelandic houses, most of 
which have concentrated on construction techniques, house typology, and the chronology 
of architectural form, and have aimed to understand how nineteenth- and twentieth-century 
turf house forms evolved from ancient ones (e.g. Agustsson 1987b; Hallgrfmsd6ttir 1987; 
Olafsson 1982; Vesteinsson 2002b). These studies have focused on the physical 
characteristics of houses, but have not looked at them as social spaces that were culturally 
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meaningful and capable of providing information about social structures, economic 
practices, ideologies, and values. 
This thesis uses the study of residential architecture to shed fresh light on the cultural 
background and social organisation of the people who settled in Iceland during the late 
ninth and tenth centuries, how they established themselves in a new environment and in a 
new social milieu, and how their social and economic structures developed over the course 
of 200 years. A fundamental tenet of this work is that, like all dwellings, early Icelandic 
houses had provided settings for a diverse range of practical and symbolic activities and 
social relationships: they were organised and probably decorated in ways that signified and 
reminded people of what those activities were, and may have provided cues for acceptable 
behaviour in particular contexts; they were "designed and used in ways that helped to 
establish and/or reinforce the power, identity, or status of the resident householders; and 
they structured movement and spatial behaviour in a way that supported concepts of 
privacy, social values, traditional knowledge, and perhaps even cosmological beliefs 
(Blanton 1994; Johnson 1986; Oetalaar 2000; Parker Pearson & Sharples 1999b, 16; 
Rapoport 1982). In short, my approach to the study of houses is that they communicated 
sociocultural information to the people who moved through them on a daily basis and to 
the people who entered them as visitors. If we study houses with suitable methods, they 
should also be capable of revealing important information to us about early Icelandic 
society. 
In order to fulfil this potential, houses need to be studied both at the 'macroscale' , a scale 
which considers the broad trends in architectural form, and at the 'microscale' , a scale 
which considers the finer details of how spaces in houses were organised and accessed, 
how they would have appeared to people moving through them, and how they were used 
and maintained in everyday practice (Tringham 1995). This thesis takes the approach that 
one of the most effective ways of learning about the everyday practices that evoke meaning 
in built space is to study the microstratigraphy and microscopic residues in floor deposits. 
Since it is essential to be able to compare the configuration and function of different 
rooms, different buildings, and different phases of the same building, this thesis also uses 
space syntax analysis, in which infOlmation about room form, function, and spatial 
arrangement is incorporated into schematic maps. The combination of geoarchaeological 
and space syntax analyses makes it possible to link data on everyday practice at the 
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'microscale' with the broader trends on the 'macroscale', and therefore to draw inferences 
about social change in early Iceland. 
So far only two studies, both published in the mid-1990s, have approached early Icelandic 
houses as social spaces and have attempted to derive sociocultural meaning from them. 
Bjarni Einarsson analysed and interpreted activity areas on the Viking Age farmstead of 
Granastaoir in what may be described as a study on the 'microscale' (Einarsson 1995; 
Einarsson 1993). Neil Price, on the other hand, used space syntax analysis to conduct a 
'macroscale' comparative study of Viking Age Icelandic houses (Price 1994; Price 1995). 
As will be explained below, this thesis builds on both of these studies, but uses a much 
larger and better dated data set and improved analytical methods at both the 'macroscale' 
and the 'microscale'. It also goes much further in its interpretations than either of these 
earlier studies by seeking to answer questions about social structures and social change in 
Viking Age Iceland. 
In his study of Granastaoir, Einarsson (1995; 1993) looked at the distribution of artefacts 
and bones in relation to features such as hearths, entrances, and post holes, and used this 
information to draw inferences about where certain activities took place, and where males 
and females we.-e. likely to have lived and worked. He then employed a structuralist analysis 
to relate the spatial organisation of male and female activities to an inferred system of 
underlying cognitive meanings. For example, he associated females with the west, the · 
south, the profane, production, death, and dirtiness, while he associated males with the 
east, the north, the sacred, consumption, life, and cleanliness. Although he never claims 
that his inferences can be applied to households other than Granastaoir, this assumption is 
implicit in the structuralist approach, which relies on the supposition that social behaviour 
and material culture are expressions of deep, hidden rules that are understood and followed 
by everyone in society. Unfortunately, Einarsson did not explain his choice of conceptual 
categories (they are not derived from observed patterns in the archaeological record), or 
why he believed them to be underlying and structuring the behaviours of Viking Age 
Icelanders. Moreover, except for the association of males and females with different 
cardinal directions, which he based on the distribution of female-related artefacts (no male-
related artefacts were identified), Einarsson was not explicit about how he came to link 
male and female activities with the various underlying ideological categories that were 
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supposedly structuring them (Vesteinsson 1993). The associations he makes between 
males and females and various ideological concepts therefore appear to be rather arbitrary. 
The underlying assumption of Einarsson's formal structuralist approach - that people in 
Viking Age Iceland passively followed a set of deep, universal behavioural norms - is 
problematic, because it means that sociocultural change could only occur if and when new 
cognitive structures impinged from the outside (e.g. from Norway or mainland Europe). 
However, it is not culture that shapes houses in some abstract or direct fashion, but people 
- people who are informed by cultural knowledge and act within cultural constraints, but 
who can make their own decisions within that sociocultural framework (Bourdieu 1977; 
Giddens 1984; Wilk 1990). This study focuses on how households actually lived in their 
built space and how their everyday practices either perpetuated or transformed social rules 
and cultural values by transforming how the space itself was organised, used, and 
perceived. Even though Einarsson's structuralist approach is problematic, he deserves 
credit for being the first Icelandic archaeologist to attempt to explore gender issues in 
relation to residential architecture. 
Neil Price (1994; 1995) was the first archaeologist to use space syntax analysis to conduct 
a comparative study of early Icelandic houses. This technique makes use of schematic 
maps, in which spaces are represented by circles and entrances are represented by lines, to 
illustrate the spatial configuration and accessibility of different rooms and spaces within a 
house (Hanson 1998; Hillier & Hanson 1984). Although the method has its limitations 
(Boast 1987; Brown 1990; Leach 1978), it is generally acknowledged that if it is applied 
with analytical rigour, and if interpretations of meaning are developed with a consideration 
of historical-cultural context, space syntax analysis can be a powerful tool for the study of 
ancient buildings (Brown 1990, 104; Chapman 1990; Fairclough 1992; Foster 1989; 
Mathieu 1999; Parker Pearson & Richards 1994; Richardson 2003; Yiannouli & Mithen 
1986). Using this technique, Price was able to show that the internal spatial configurations 
of ninth- to tenth-century Icelandic houses (which he called 'Type l' houses, following 
Hallgrfmsdottir 1987) were quite standardised, in contrast with eleventh-century houses 
('Type 3'), which also superficially appeared to have a standardised architectural plan, but 
in fact had highly diverse spatial arrangements of different rooms and functional areas 
(Figure 1.6). Price did not offer an interpretation for these results, citing the preliminary 
nature of his study, but he did make the suggestion that the diversification of spatial 
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organisation in dwellings over time may be related to social and political changes in 
Iceland and its relationship with mainland Scandinavia (Price 1994,64). 
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Figure 1.6 Access maps by Neil Price (1995, after figs 6.6-6.8), showing the configuration of 
space in a selection of Viking Age and medieval Icelandic houses. 
Price's study of the changing configuration of residential space in Iceland over time was a 
valuable piece of work, but it had four fundamental problems. First, the chronology of the 
houses on which he based his study was riddled with errors. A re-assessment of the dating 
evidence for all Viking Age and early medieval houses in Iceland (Appendix 1; see Table 
1.1) shows that of his three 'Type l' houses, which were supposed to date to the late ninth 
to tenth centuries, one of them (Klaufanes) cannot be given a date more accurate than 'pre-
thirteenth century'. The other two allegedly 'Type l' houses (Hvftarholt III and 
fsleifsstaoir 'level 2') have a tenth- to eleventh-century date, as do all of the putative 'Type 
2' houses (Skallakot, Hvftarholt IX, and Grelut6ttir), which he had attributed to the tenth 
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century. The problems underlying the dating of the houses in Price's study unfortunately 
undermine his interpretations about how they changed over time. 
Another problem with Price's study was that it did not take into consideration the length of 
occupation or the potential of houses to be altered throughout their use-life. Neither houses 
nor households are static entities. Throughout the lifecycle of a family, the social 
dynamics, productive capabilities, and wealth of the household may change, along with its 
relationship with the wider community; all of these changes have the potential to affect 
how the household uses its residential architecture and may be manifest in physical 
alterations to the buildings (Goodman 19.99; Goody 1958; Jensen 1992). In his study, Price 
mapped the space syntax of houses as though the functions of rooms and the internal 
configurations of space had never changed during their use-lives. Phasing evidence was 
admittedly limited for some dwellings, particularly for those that had been excavated in the 
late nineteenth and early twentieth centuries. However, many houses used in his study had 
clearly evolved through several phases, and may have been occupied for many decades, or 
even a century or more. By conflating these phases, Price decreased the accuracy of his 
space syntax maps and missed the opportunity to observe changes in social relations in a 
single household on a finer timescale. In this thesis, changes in the configuration and use 
of space in Viking Age houses are taken into consideration wherever there is adequate 
phasing data. By producing space syntax maps for all the phases of a house, this work 
attempts to explore such issues as changes in the composition of the household, changes in 
household production, and changes in the social dynamic between household residents and 
visitors during the use-life of a single building. This approach helps to reduce the 
analytical timescale to a matter of decades or generations, even though the houses 
themselves can usually only be dated to within one to two centuries. 
The third fundamental problem with Price's study was that some of the houses he used for 
his space syntax maps had incomplete or incorrect floor plans - a serious problem, 
considering that information about contemporary walls and doorways is a prerequisite for 
space syntax analysis (Foster 1989, 44). For example, the floor plan of the house at 
Klaufanes, one of his 'Type l' houses, had no external door and a partition wall that 
belongi'd to a later phase (HreiOarsd6ttir 2004). Another of his 'Type l' houses, Hvftarholt 
Ill, was badly damaged by a later building and had an incomplete plan, while one of his 
'Type 2' houses, Skallakot, included a putative second 'dairy ' that is more likely to be a 
25 
later farm building unconnected to the house (Milek 2004). Such errors highlight the need 
for increased rigour and a re-analysis of the space syntax of this assemblage of houses. In 
this thesis, space syntax analysis is applied lo floor plans of houses that have first been 
critically re-evaluated. This involved a close study of the original excavation reports, 
which sometimes mention uncertainties and difficulties encountered during the excavation 
(e.g. with the identification of walls, entrances, or features) that were subsequently 
'smoothed over' in the published plan of the house (e.g. Hreioarsd6ttir 2004). In the cases 
of Skallakot and Ein'Ksstaoir, space syntax analysis also benefited from the recent re-
excavation of sites that had originally been excavated in the late nineteenth or early 
twentieth century ( Gestsd6ttir 2002; Olafsson 1998). 
Related to the problem of having accurate ground plans of houses is the challenge of 
identifying spaces or rooms that were not separated by turf walls. Wooden partition walls 
may sometimes be suggested by a line of post holes or post pads, but they may also be 
suspended between roof-supporting posts, leaving no clear structural trace (Myhre 1982, 
203). Moreover, spaces with different functions may not always be separated by a physical 
barrier such as a partition wall, but may instead be cued by more subtle mnemonic devices 
or 'cognitive barriers', such as low sills, furnishings , differences in cleanliness, or 
decoration (Boivin 2001, 80,110; Hanson 1998, 47; Kent 1991; Myhre 1982,203). In order 
to improve the potential to detect partition walls and activity areas , and therefore to 
improve the accuracy of house floor plans, it is necessary to use a rigorous methodology 
for the excavation, sampling, and analysis of houses. 
One approach that has been used to detect segregated spaces in houses is 'activity area 
analysis', a technique in which distinct concentrations of artefacts, refuse, and features are 
used to identify spatially constrained areas where certain activities or sets of related 
activities may have taken place (Flannery & Winter 1976, 34). Traditionally, activity area 
analysis utilised artefact and bone distributions, and was based on the assumption that the 
spatial patterning of human activities was directly reflected in the spatial patterning of 
finds (e.g. Binford 1962,218-219; Thompson & Longacre 1966,270; Whallon 1973,266). 
In Iceland, this traditional form of activity area analysis was attempted by Bjarni Einarsson 
(1995), who used artefact and bone distributions, along with the positioning of post holes 
and post pads, to interpret the possible locations of internal partition walls at Granastaoir 
(Figure 1.7). 
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Figure 1.7 An interpretation of the spatial divisions in the house at 
Granastaoir by Bjarni Einarsson (1995, after figs 26, 43, 46), based on 
architectural features (e.g. post holes, post pads, entrances, hearths) and the 
distribution of finds , of which one example distribution plot has been given. 
Unfortunately, the seemingly straightforward assumption that the spatial patteming of 
artefacts and bones is directly related to the spatial segregation of activities is problematic. 
Ethnographic and experimental research has repeatedly demonstrated that the numbers, 
types, and distributions of finds in the archaeological record are rarely representative of 
their context while they were in active use. Instead, a range of cultural and natural 
processes affect the spatial patteming of bones and artefacts, and whether or not they may 
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be preserved in the archaeological record (reviewed by Schiffer 1996). For example, 
cultural processes such as cleaning, trampling, and the particular way in which a settlement 
was abandoned will affect the spatial patteming of artefacts during the life of the site, 
while post-depositional processes such as oxidation, weathering, bioturbation, and seasonal 
freeze-thaw cycles can displace artefacts and bone and in some circumstances destroy 
them altogether (Johnson et al. 1977; LaMotta & Schiffer 1999; Lange & Rydberg 1972, 
430; Schiffer 1996; Simms 1988,208; Stevenson 1982,241; Wood & Johnson 1978). Any 
study of artefact distributions in ancient buildings must therefore take into consideration all 
the cultural and natural processes that may have affected the final composition of the floor 
deposits. 
In Iceland, find concentrations on Viking Age and early medieval house floors are 
generally low, and the floors appear to have been treated, maintained, andJor abandoned in 
a way that precluded the accumulation of a large number of artefacts or bones. In order to 
develop a better understanding of the cultural and natural processes that could have 
potentially affected the composition of Icelandic floor deposits, this research project began 
with an ethno-geoarchaeological study of Icelandic turf houses and floor formation 
processes - the first of its kind in Iceland (Chapter 2). This study demonstrated that many 
everyday activities leave minute organic, chemical, and mineralogical residues in floor 
deposits, which have a better chance of being preserved in situ in floor sediments than 
larger finds, and can be detected using geoarchaeological techniques. I therefore 
approached the problem of identifying spatial segregated activity areas and partition walls 
through the geoarchaeological analysis of floor deposits, particularly the distribution of 
multi-elements, magnetic susceptibility values, organic content, and soluble salt content, 
which I compared to the locations of features and context boundaries. This methodology 
permitted the development of more accurate floor plans and improved the potential of 
space syntax analysis to detect changes in the spatial configuration and use of houses over 
time. 
Price's study of Viking Age Icelandic houses had one final problem: the functions of 
particular rooms were not always correctly identified. For example, one of the assumed 
cooking pits in the 'Type l' house at fsleifsstaoir and the 'Type 2' house at Skallakot may 
in fact be barrel pits used for the storage of food (Gestsd6ttir 2002). As has already been 
mentioned, the 'deepest' room at Skallakot (i.e. the one furthest inside) was almost 
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certainly a later sheephouse rather than a contemporary dairy; the second deepest room is 
also unlikely to have been a dairy, for the presence of hearths suggests that it functioned as 
a cooking room. An additional problem - one not easily resolved for rooms in which no 
artefacts or features were recorded - is that the function may remain completely unknown. 
One way to study the functions of different activity areas is to focus on more minute 
residues, which have a better chance of being preserved in situ in floor sediments than 
larger artefacts and bones (McKellar 1983, cited in Schiffer 1996, 62-63). Numerous 
ethnoarchaeological and archaeological studies, as well as my own study of a recently 
abandoned Icelandic turf house (Chapter 2), have shown that activities such as food 
processing, fuel storage, cooking, craft production, animal penning, and house 
maintenance can leave behind different types of organic, chemical, and mineralogical 
residues (e.g. Dunnell & Stein 1989; Femandez et al. 2002; Isaksson 1998; Knudson et al. 
2004; Matthews et al. 1997; Metcalfe & Heath 1990; Middleton & Price 1996; Moore & 
Denton 1988; Smith et al. 2001; Terry et al. 2004). In addition, activities such as trampling 
and cleaning have the effect of size-sorting these residues and creating distinctive 
microstructures in floor sediments (Davidson et al. 1992; DeBoer & Lathrap 1979; G6 et 
al. 1993; Goldberg & Whitbread 1993; Matthews 1995; Nielsen 1991; O'Connell 1987; 
Villa & Courtin 1983; Wilk & Schiffer 1979). Therefore, one of the most effective ways to 
obtain information about everyday activities is to use geoarchaeological techniques to 
study the minute residues and sedimentary microstructures preserved in floor deposits. In 
my analysis of the house at Aoalstra!ti and pit house G at Hofstaoir, I used sediment 
micromorphology and the distributions of elements, organic matter, and magnetic 
susceptibility, pH, and electrical conductivity values, along with more traditional methods 
such as artefact and bone distributions and the presence of features, to obtain as much 
information as possible about the functions of different rooms and activity areas. The 
protocols for all of these techniques are detailed in Appendix 2. 
In this thesis, the microscale studies of activity areas in individual houses have been linked 
to the macroscale, comparative study of Viking Age houses through the use of space 
syntax maps that encode information about room form, function, and decoration (Figure 
1.8). By using schematic representations of the shape and features of each type of activity 
area, rather than the more traditional arbitrary symbols (e.g. as used by Fairclough 1992; 
Foster 1989; Price 1994; Saunders 2002; Yiannouli & Mithen 1986, 171), it is easier to 
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compare the spatial configuration of activity areas without constantly having to refer to the 
key. 
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Figure 1.8 The space syntax key used in this thesis, showing room form, function, and 
elaboration, as well as the type of threshold, have been encoded using a series of 
symbols. Yet another layer of information could be added by colour coding the symbols 
(e.g. for public versus private space). 
Codes for the elaboration or decoration of space have rarely been incorporated into space 
syntax maps. However, it is important to integrate this information into the analysis of 
buildings because appropriate practices and behaviours, and certain kinds of activities, may 
be cued and reinforced by the presence of decorative symbols and/or certain types of 
furnishings (Boivin 2001, 80, 114; Braithwaite 1982; Donley 1982; Pairclough 1992). In 
Viking Age houses in Iceland it is sometimes possible to identify rooms that were 
decorated with wall panelling or wainscotting by the presence of post holes or stone 
footings along the base of the turf walls (Sveinbjamard6ttir 1975). In this study, the 
elaboration of space is encoded into space syntax maps because it may signify the rooms 
used by visitors to the house. 
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Finally, the space syntax maps in this thesis have incorporated a new type of information: 
the nature of the thresholds through which access was gained to the different rooms in the 
house. Although not previously considered in space syntax studies, thresholds are at the 
physical and symbolic boundaries between domains and are often used to signify or cue 
behaviour shifts, the status of the room being entered, and who may enter it (Lawrence 
1990; Rapoport 1982, 147). Early Icelandic houses contained a range of threshold types, 
including doors (which could potentially be locked), steps up or down, stone pavements, 
and raised stone or wooden sills that must be stepped over (see Figure 1.8). By integrating 
information about threshold type, the use of space, whether or not space was decorated, 
and how it was spatially arranged - all in an easily comparable, graphical form - space 
syntax analysis has been made into an even more powerful tool for the study of large 
numbers of buildings and for drawing inferences about how they changed over time. 
1.5 THE STRUCTURE OF THIS THESIS 
The integration of microscale and macroscale research in archaeology reqUIres the 
application of 'middle range' theory that is firmly rooted in a relevant cultural and 
environmental context. A solid methodological and interpretive framework is particularly 
important for the analysis and interpretation of house floor sediments, which are affected 
by very complex and context-specific formation processes. This thesis therefore begins · 
with an ethnographic study of site formation processes in nineteenth- and early twentieth-
century turf houses in Iceland. Chapter 2 contains a geoarchaeological study of floor 
deposits in the recently abandoned turf house at I>ven'i, in Laxardalur, northeast Iceland, 
and compares them to the floor formation processes described by an informant who once 
lived in the house. The floor formation processes observed at I>vera are then placed in their 
wider context, first by comparing them to other ethnographic data compiled by the 
National Museum of Iceland, and then by comparing them to world-wide 
ethnoarchaeological and experimental studies. 
The study of Viking Age houses in Iceland begins in Chapters 3 and 4 with an analysis of 
the main residential buildings - the houses that are often referred to in Icelandic as skdlar. 
Chapter 3 contains an overview of the distribution of Viking Age houses and their physical 
characteristics, including their size, fOlm, and internal organisation, the features and 
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artefacts that have been found in them, and the layout and functions of their various rooms. 
It also examines the space syntax of the buildings and discusses possible interpretations of 
the observed patterns in the arrangement and accessibility of rooms. Finally, it proposes 
interpretations for both the 'norms' and the variability in Viking Age houses, touching on 
such issues as the cultural identity and ideology of early Icelanders, the relative size and 
status of households, and how they changed over time. 
Because the interpretation of houses relies on a good understanding of the arrangement and 
functions of activity areas, the macroscale study in Chapter 3 is followed up in Chapter 4 
with the micro scale analysis of a recently excavated Viking Age house. This detailed case 
study, conducted on the house at Aoalstrreti 14-18, in central Reykjavik, integrates 
excavation data and geoarchaeological analyses to determine the original composition and 
mode of fonnation of the floor deposits, and to develop interpretations about the locations 
and functions of activity areas. Chapter 4 concludes with an interpretation of how the 
house at Aoalstrreti 14-18 was organised and used, how people moved through and 
interacted with the building, and how the house had changed over time. 
Chapters 5 and 6 then turn to an examination of the other common type of residential 
building on Viking Age fanns - the pit house. Chapter 5 summarises what is known about 
the distribution of pit houses, their fonn and internal features, and the types of artefacts 
that have been found in them. Based on this overview of the evidence, it re-evaluates the 
various interpretations that have been put forward about the functions of this building type. 
Chapter 6 then contributes new infonnation to the debate by providing a detailed 
archaeological and geoarchaeological study of a recently excavated pit house at Hofstaoir, 
in Myvatnssveit. It presents an interpretation of how space was organised and used in pit 
house G at Hofstaoir, and the implications that this might have for our understanding of the 
functions of other Viking Age pit houses. 
Finally, Chapter 7 draws together the conclusions of this study. It re-evaluates the potential 
of geoarchaeology to contribute to the study of activity areas, and reviews the main 
contributions that geoarchaeological analyses made to the understanding of Viking Age 
houses. It recaps what has been learned about Viking Age houses and households through 
the integration of macroscale and microscale analyses, and what this new perspective on 
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residential architecture can tell us about Iceland's earliest settlers and the development of 
early Icelandic society. The thesis concludes with some suggestions for future research. 
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2 
ICELANDIC TURF BUILDINGS: 
FLOOR FORMATION PROCESSES AND THE 
INTERPRETATION OF ACTIVITY AREAS 
2.1 INTRODUCTION 
As explained in the introductory chapter, the goal of this work is to study residential 
architecture in Viking Age Iceland in ways that will reveal new information about how 
households organised their daily lives and economic activities. Central to this aim is the 
development of effective methodologies for identifying the locations of activity areas in 
Icelandic turf buildings. Other than the obvious presence or absence of key features, such 
as fireplaces and cooking pits, the interpretation of activity areas is normally based on the · 
distribution of artefacts and organic and mineral residues that accumulated in the 
occupation deposits while the buildings were in use (e.g. Metcalfe & Heath 1990; 
Middleton & Price 1996; Sampietro & Vattuone 2005; Smith et al. 2001; Sullivan & 
Kealhofer 2004; Vizcafno & Cafiabate 1999). However, the ultimate composition of the 
floor sediments is determined by variable and complex sets of interactions between a wide 
range of processes (Ge et al. 1993; LaMotta & Schiffer 1999). Some of these 'floor 
fOlmation processes' are cultural; that is, they are a result of the intentional and accidental 
actions of the people who inhabited the buildings. These can result in the deposition or 
removal of artefacts and residues of all sizes - especially larger objects, such as furnishings 
and artefacts, which tend to be removed or randomly discarded when buildings are 
abandoned (Lange & Rydberg 1972; Stevenson 1982; Tomka 1993). There is also a range 
of natural processes that can alter the composition of floor deposits, especially with the 
passage of time, as ruins become subjected to the same physical, chemical, and biological 
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processes that affect local landforms and soils (Rolfsen 1980; Schiffer 1996; Wood & 
Johnson 1978). It is therefore essential to develop a rigorous framework for analysing the 
composition of floor deposits, for sifting through the various layers of cultural and natural 
floor formation processes that may have resulted in this composition, and for interpreting 
the activities that had originally taken place in the buildings. 
The analytical and interpretive framework utilised by this research project draws on 
numerous world-wide ethnoarchaeological and experimental studies of floor formation 
processes. As will be discussed below, these studies have revealed clear trends in how 
different materials can become incorporated and distributed in floor deposits. However, no 
ethnoarchaeological or experimental research had previously been conducted in Iceland, 
and my archaeological experience there suggested that there were many cultural and 
environmental factors unique to this island that could have had an effect on the formation 
and preservation of archaeological floor deposits. Most obvious was the method of 
building construction, which utilised turf as well as wood and stone. Turf buildings are 
subject to very particular processes of decay, which could have affected floor formation 
while the buildings were still in use and after the buildings were abandoned. Nor were 
there any previous ethnoarchaeological parallels to the treeless, sub-Arctic environment of 
Iceland or to the types of soils there. As discussed later in this chapter, both Andosols 
(soils formed on aeolian silts and tephra) and peats have particular physical and chemical 
properties that would not only have had a natural effect on the composition of floor 
deposits but may also have given rise to localised cultural responses. 
Because the goals of this project required an analytical and interpretive framework that 
was rooted in the Icelandic cultural and environmental context, the research began with an 
ethnoarchaeological study of floor formation processes in nineteenth- and early twentieth-
century turf houses in Iceland. The focus of this study was the recently abandoned 
nineteenth-century house on a farm called I>venl, in the Laxardalur river valley, in 
northeast Iceland. The results of this ethnoarchaeological study are presented here. This 
chapter begins with general observations about the turf buildings at I>vera and elsewhere in 
Iceland, how they are built and repaired, how they decay and collapse, and how they - and 
the floor deposits within them - ultimately become incorporated into the archaeological 
record. It then details the results of an ethno-geoarchaeological study of the floor sediments 
in the main residential building and one of the sheephouses at I>vera. The composition of 
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the floor deposits is compared to the original functions of the rooms and to how their floors 
had been maintained in order to detelmine the extent to which activity areas were 
archaeologically visible. In order to determine whether the floor formation processes 
observed at I>venl were also common in other parts of the country, the study is then 
broadened to incorporate the ethnographic data available in the archives of the Ethnology 
Department of the National Museum of Iceland. Finally, the processes that had affected the 
formation and preservation of floor deposits in nineteenth- and early twentieth-century 
Iceland are compared to the processes observed in other, world-wide, ethnoarchaeological 
and experimental studies. Many of the observed floor formation processes are shown to be 
unique to Iceland and were probably local adaptations to particular environmental 
conditions and building materials. 
2.2 ETHNO-GEOARCHAEOLOGICAL CASE STUDY: I»vERA, 
LAXARDALUR 
I>vera, which is named after the small stream (Icelandic jJvera) that flows through its 
property, is located in the Laxardalur valley in northeast Iceland (Figure 2.1). It is still an 
operational, middle-ranking farm, and is the site of the parish church (Figure 2.2). The 
farm is now somewhat isolated, since it has been by-passed by the modem road system, 
but in the past its location was favourable, for it was situated at the cross-roads of the main · 
north-south route through the valley, an important ford across the Laxa river, and the 
upland track that skirted the mountain of Hvftafell to the west (Olesen & Kjrer 1972). The 
nineteenth-century house that is the subject of the current study is located on top of a 2-3 m 
high farm mound (Figure 2.3), which suggests a long settlement history on the site, but the 
farm mound has never been excavated, and the precise date of its foundation is not known. 
A burial that was accompanied by a horse, which is likely to date to c. 900-1000 AD, was 
found at the southern border of the farm, and it is therefore possible that the farm has been 
occupied since the Settlement Period (Eldjarn 2000, 204; Frioriksson 1999, 2000). 
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Figure 2.1 Map of pveni, showing the location of the farm in the Laxardalur valley and in Iceland 
(adapted from Olesen & Kjcer 1972,24). 
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Figure 2.2 I>veni facing northeast, showing the nineteenth-century house (left), the 
church (right), and the Laxa river in the background. 
Figure 2.3 I>vera facing west, showing the location of the turf house on top of the 
older farm mound (arrow). 
Figure 2.4 The house facing northwest, showing the four front rooms, each with its 
own wooden gable, a fashion typical of the nineteenth and early twentieth century. 
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The standing turf house at I>vera was built in 1852 and was continuously occupied until its 
abandonment in 1960, when the residents of the house moved into a modem concrete 
building c. 70 m to the south (Askell J6nasson, pers. cornrn.). The turf house was then used 
in a limited way as a storage facility until it was taken over by the National Museum of 
Iceland in 1965. At that time, the parts of the house that had fallen into disrepair (e.g. the 
smithy) were rebuilt, and the debris that had accumulated since abandonment was cleaned 
out. Askell J6nasson, the farmer who had been born in the bedroom of the turf house in 
1938 and had lived there until its abandonment, was commissioned by the National 
Museum to undertake the necessary upkeep of the walls and the roof, but otherwise to 
disturb the house as little as possible. He laid fresh turf over the floors of the house in order 
to 'make them nice' for visitors, which had the fortuitous effect of sealing and protecting 
the floors from any further disturbance. Although the house is open to the public, visitation 
is low because the farm is quite far from the major roads, and visitors have probably had a 
negligible impact on the house and its floor deposits. The likelihood that the floor 
sediments were well preserved, and the availability of a reliable informant who was willing 
to talk about what daily life had been like inside the turf house, made the site ideal for the 
investigation of floor formation processes. 
The study at I>vera was carried out over the course of three field seasons, from 1997 to 
1999. During this time, observations were made about the physical properties of the turf as 
a building material, turf construction techniques, and how the buildings were repaired. 
Observations were also made of the processes of collapse and decay that were occurring to 
the smaller outbuildings in the farm's infield, some of which were still in use (sheephouse 
1 and attached hay bam), some of which had been abandoned over the previous 50 years 
and were in various stages of collapse (sheephouses 2 and 3, and the storehouse, or 
skemma) , and some of which had collapsed so long ago that they merely appeared as low 
grassy mounds. However, the focus of the study was on the residential building and its 
floor deposits. Numerous interviews were conducted with Askell J6nasson and he also 
answered two questionnaires that were designed to clarify issues related to the organisation 
and use of space inside the house, and the processes of floor formation. A 
geoarchaeological pilot study was conducted in 1997, in which floor deposits in the kitchen 
and the cattle byre were sampled for micromorphological analysis. This was followed by a 
more intensive sampling programme in 1998, in which floor sediments in the main rooms 
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and corridors of the house were investigated, and a final field season in 1999, which 
concentrated on the floors of a sheephouse that had been abandoned c. 1950. 
2.2.1 The Lifecycle of Turf Buildings: Construction, Maintenance, and 
Collapse 
In common with other nineteenth- and early twentieth-century farm buildings in Iceland, 
the buildings at I>veni were constructed primarily of turf and stone and had an inner 
framework of wooden posts and beams that held up a timber, brushwood, and turf roof. 
The walls of the buildings were typical for the period: 1.5-2.0 m thick, with several lower 
courses of stone capped by numerous courses of turf laid grass-side down (cf. Urbanczyk 
1999, 126) (Figure 2.5). At I>veni, most turf walls were constructed of long strips of turf, 
known in Icelandic as strengur, but the smaller, brick-like kviahnaus was also used (cf. 
Olafsson & Agustsson 2003, 6-7) (Figure 2.6). 
The turf used to construct the buildings at I>vera was harvested from a low-lying, wet area 
close to the river east of the house, and had an organic content of 40-60% (determined by 
loss on ignition) (Figure 2.9). Icelanders consider wetland turf to be the best building 
material because the dense root mat and the high organic content relative to mineral 
content give it more coherence, make it more water absorbent, and give it better insulating 
properties than dry turf (Gestsson 1982; Steinberg 2004). In the turf cutting area at I>vera 
the root mat was so dense that it was possible to cut two layers of turf: a surface grassy 
layer with its underlying root mat and a subsurface layer, which had a slightly less dense 
root mat and slightly higher mineral content. Askell J6nasson informed me that these two 
types of turf had different structural qualities, which influenced their use as building 
materials. The tangle of the root mat just under the litter layer made the upper, grassy turf 
more coherent, while the subsurface turf was less 'strong'; however, the less organic 
subsurface turf shrank less upon drying and was therefore better at retaining its size and 
shape. As a result, roofs were always constructed of the grassy, more coherent, more 
waterproof turf, while walls were constructed of either type. In an archaeological context, 
these differences could potentially be manifest in the differential organic content of turf 
collapse, with turf roof collapse containing higher organic content than turf wall collapse. 
This has in fact been noted in the field (e.g. Milek 2002). 
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Figure 2.5 Schematic section of the kitchen at I>veni, showing the construction of the walls and 
roof (from Olesen & Kjrer 1972, 35), and a close-up of a turf wall (left). The stripy aspect of the 
wall was produced by the redistribution of iron as the turf dried out. 
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Figure 2.6 The house 
facing north, showing the 
separate roof ridges of the 
rooms. Two different 
sizes and shapes of turf 
building material can also 
be seen - kvlahnaus on 
the left and the longer 
strengur on the right. 
Figure 2.7 The back of 
the house, facing east, 
showing the grassy roof, 
from which light holes 
protrude. The glass 
windows in the bedroom 
and sitting room were a 
later addition. The low 
room on the left side of 
the house caps a small 
stream, and was used to 
keep milk cool. 
Figure 2.8 Turf roof of 
sheephouse 1 (right) and 
attached hay barn (left) 
undergoing repair. A mat 
of birch brushwood has 
been laid on top of the 
timber roof beams, in 
preparation for the grassy 
turf that will be laid on 
top. 
Figure 2.9 Turf 
cutting east of the 
house. Long strips 
of grassy turf have 
been rolled up and 
placed to the side, 
while strips of the 
less coherent, 
lower turf have 
been stacked on 
pallets for easier 
transport. 
Figure 2.10 Inner 
edge of a turf wall 
in sheephouse 3, 
the roof of which 
had collapsed. 
Note the ceramic 
fragment (a) and 
the bone fragments 
(b, c), which were 
embedded in the 
turf when it was 
cut. 
Figure 2.11 
Midden heap 
containing 
fragments of turf 
waste that was 
produced during 
the repair of the 
roof of sheephouse 
1. 
If the turf was cut near the vicinity of the house, as it was at pvera, it may contain artefacts 
and bones that had previously been spread about as a result of waste disposal, manuring, 
animals, or playful children (McIntosh 1974). This process was indeed active at pvera and 
was observed in the form of ceramics and bones that were found embedded in the turf wall 
of sheephouse 3. This building had been abandoned prior to living memory, and its roof 
had collapsed, leaving the turf walls standing as an empty shell. Eventually, when these 
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walls collapse, the older, residual artefacts embedded in them will end up in a layer of wall 
collapse debris above the turf roof collapse and the floor - a warning to archaeologists to 
avoid using the artefacts found in turf collapse layers for dating purposes. 
At I>vera, the main part of the house had two separate roofs, each with its own ridge line 
(Figure 2.6). The roofs were supported by rows of posts resting on stone post pads 
positioned along the inner edges of the walls (Figure 2.5). The roof timbers were covered 
by a mat of birch and willow brushwood, on which were laid long strips of turf (c. 40 x 
150 cm) that were pegged down to prevent them from slipping (Figure 2.8). With the grass 
side of the turf facing upwards, the roof absorbed the rainfall and the grass remained alive 
and green (Figure 2.7). Gfsli Gestsson (1982) noted that the pitch of the roof was normally 
adjusted according to the amount of rainfall received in a particular area, with a pitch of 
lower than 45° in drier regions and higher than 45° in rainy areas, where it was 
advantageous to promote runoff. Nineteenth-century ethnographic sources record that 
during the hay harvest the grass on the roof was mowed with a scythe (Henderson 1818), 
and I observed this practice myself in 1998. 
As the house at I>vera proves, a well-built, well-maintained turf house could last for over 
100 years (Nilsson 1943, 293). However, such longevity required regular repairs to turf 
walls, which eventually begin to be weathered by repeated cycles of wetting and drying, 
freezing and thawing, and especially to roof timbers, which succumb to rot and have to be 
replaced every 10-20 years. At I>vera, when repairs were made to the roof of sheephouse 1 
in 1999, the old turf and brushwood that had been stripped from the roof were simply left 
in a heap next to the building (Figure 2.11). Such heaps of turf waste could be used as 
manure for the fields, burnt as fuel, used for odd fill-jobs, or left in the turf midden, where 
they would eventually puzzle future archaeologists. Every time roofs or walls at I>vera 
were repaired, turf fragments, soil, and bits of brushwood inevitably found their way onto 
the floors (Askell J6nasson, pers. comm.). Even if the floors were subsequently swept, 
these episodes of rapid sedimentation may be detected by high resolution 
geoarchaeological techniques such as thin section micromorphology. 
There were several turf farm buildings at I>vera that had been abandoned during the late 
nineteenth or early twentieth centuries, and which provided insights into how turf buildings 
collapse. After abandonment, the first major change to the buildings was the inward 
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collapse of the roof, a process that was sometimes precipitated by the removal of the roof-
supporting posts in order to reuse them elsewhere. If the posts were left in place, it could 
take up to fifty years for the roof to collapse, although this time span could be shorter if the 
roof timbers were already old and rotting when the building was abandoned. While the 
roof was still intact, it continued to protect the floor from rain and sunlight, and to prevent 
plant growth. The eventual collapse of the roof instantly sealed the floor and protected it 
from major disturbance, but from that point onwards it became subject to soil-formation 
processes, such as bioturbation by earthworms and plant roots. The roof sometimes 
collapsed straight downwards, leaving the timber, brushwood, and turf layers that were in 
tit~ roof in their original strati graphic position. However, it was more common to observe 
only parts of the roof collapsing inwards at anyone time, leaving fragments of turf, 
brushwood, and timber dangling from above. If the roof collapsed a little bit at a time, 
pieces of wood, brushwood, and turf were likely to become inverted and mixed. 
Turf walls often remained upstanding for decades after the roof had collapsed, creating a 
concave ruin that could act as a trap for windblown sand and silt (Figure 2.10, Figure 
2.13). Following the collapse of the roof, the upper layer of turf on the walls was exposed 
to sunlight and rain and was therefore able to begin growing again (Figure 2.10, Figure 
2.13). However, the organic matter in the underlying turves gradually decayed, causing 
them to shrink, and as they were further degraded by repeated cycles of wetting and 
drying, and freezing and thawing, the walls gradually lost coherence. Stacks of turf on 
either the inner or outer faces sometimes separated from the core of the wall and leaned out 
at a dramatic angle, eventually tumbling under the weight of gravity (e.g. the back wall of 
the skemma in Figure 2.13). The edges of the wall could also slump and 'melt' outwards, 
leaving only the core in situ (Figure 2.14). The degradation of their outer skin made the 
turf walls vulnerable to wind erosion and to abrasion by sheep, which sometimes used 
them as wind shelters. The erosion face pictured in Figure 2.14 still had tell-tale balls of 
sheep wool adhering to it. 
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Figure 2.12 Sheephouse 2, fifty years after abandonment, with its roof still intact, 
but with an outer skin of stones beginning to peel away. The roof began to collapse 
two years after this photograph was taken. 
Figure 2.13 The storehouse (skemma), which was still roofed, with its wooden gable 
wall intact, in 1972. 
Figure 2.14 Ruined turf building of unknown age in the infield north of the house. 
Note the melted aspect of the turfs, which nevertheless show characteristic lenses of 
oxidised iron (reddish brown), decomposed organic matter (dark brown), and leached 
soil (very pale brown). The white scale to the left of the photograph is 20 cm long. 
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2.2.2 Spatial Organisation and Floor Formation at Ilvera 
The house at I>venl faces east, towards the Laxa river, and its back rooms are set slightly 
into an east-facing slope. The original floor surfaces in the house rested partly on natural 
soil and partly on the older building remains and occupation debris that made up the farm 
mound. 
The house is of the 'passage house' type (Icelandic gangabcerinn), a form that developed 
in Iceland in the fourteenth century and which was named after the central passageway 
(gong) that gave access to the main rooms of the house (Agustsson 1987). During the 110 
years that it was in use the house underwent several alterations and additions, and as new 
materials became available in the twentieth century they were incorporated into the 
structure. The front rooms, which included a front parlour, an entrance room, a guest 
bedroom, and a separate smithy, were constructed later than the rest of the house, in the 
1870s, and followed the late nineteenth-century fashion of having front-facing gables 
constructed of wooden planks (Figure 2.4). These front rooms also differed in other ways 
from the older part of the house: the roofs were covered with corrugated iron instead of 
turf, and the 'good' rooms (i.e. parlour and guest room) were floored with well-joined 
wooden floorboards. Because such structural materials are not analogous to the Viking 
Age archaeological record, these front rooms were excluded from the geoarchaeological 
study. The smithy went out of use shortly after 1940, after which it was used as a store 
room for agricultural implements and riding tack until the roof collapsed. In the course of 
my investigation I found that the smithy's earthen floor had been truncated to a level lower 
than when it was in use, an event that probably occurred when it was rebuilt in c. 1980 and 
which eliminated the potential of this building for further archaeological study. 
The geoarchaeological sampling programme involved the excavation of shallow trenches 
(c. 20 cm wide and 20 cm deep) in all of the main rooms and corridors of the house and 
sheephouse 2, in order to expose the floors in section and to facilitate the extraction of 
vertically oriented micromorphology samples (Table 2.1, Figure 2.15). Bulk sediment 
samples were also taken from each of the layers visible in section in order to ensure that 
sediment was available in case supplementary analyses were required. However, it was not 
possible to take bulk samples on a systematic grid, since I did not have permission to 
excavate the interior of the house in full . The micromorphology samples were processed at 
46 
th\~ McBumey Geoarchaeology Laboratory, University of Cambridge, using the methods 
described in Appendix 2. 
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Figure 2.15 Plan of the turf house at l>veni, showing the locations of the sampling trenches as 
indicated by letters A-Q (adapted from Oleson and Kjrer 1972,25). Where floorboards were 
present (indicated by horizontal and vertical lines), samples were taken below the floor boards. 
47 
Table 2.1 Micromorphology samples taken at I>veni. Samples discussed in this chapter and 
described in Appendix 3, Table A3.4, are highlighted in bold. 
Sample Location Field Description of the Floor Sediments (from top to bottom) 
l>VR97-1-3 Kitchen 7.S YR 3/2 very dark brown humose loam (degraded turt). 
Profile A-B S YR 2.SI1 black organic loam and ash containing small bone fragments, 
charred organic material, and a few larger inclusions such as ceramic fragments. 
10 YR 4/2 dark greyish brown and 7.S YR 4/6 strong brown silt (peat ash). 
10 YR 2/2 very dark brown organic loam. 
l>VR97-4 Kitchen 7.S YR 3/3 dark brown humose loam (degraded turf) . 
Profile CoD 10 YR 4/1 dark grey ash and charcoal. 
I>VR97-S Byre feeding bench 10 YR 3/3 dark brown peaty turf. 
Profile E-F 
I>VR97-6 Byre stall 10 YR 3/3 dark brown peaty turf. 
(below floor boards) 10 YR 3/1 coarse sand. 
Profile E-F 
l>VR98-1-3 Fuel storage area 10 YR 2/2 very dark brown peaty, organic loam (degraded turt) containing 
Profile K-L lenses of black organic silt loam. 
10 YR 2/2-211 very dark brown and black organic silt loam. 
7.S YR 3/4 dark brown sandy silt loam. 
l>VR98-6-7 Main corridor 10 YR 2/2 very dark brown, compact silt loam. 
Profile M-N 10 YR 2/2-2/1 black, compact silt loam. 
7.4 YR 3/3 dark brown, compact sandy silt loam. 
10 YR 2.SI1 black, compact organic loam. 
7.S YR 2.S/2-4/4 very dark brown organic loam. 
I>VR9S-IO-12 Bedroom 10 YR 4/2 dark greyish brown sandy loam. 
(below floor boards) 10 YR 3/4 dark yellowish brown sandy silt loam. 
Profile O-P 
I>VR9S-14-IS Byre threshold 10 YR 2/2-211 very compact black organic silt loam. 
Profile G-H 10 YR 2/2 very dark brown, very compact, very organic silt loam. 
10 YR 2/1 black sandy silt loam with lenses of pink, grey and brown silt 
(possibly ash). 
l>VR98-23 Byre floor 10 YR 2/2 very dark brown, very compact organic silt loam (turt). 
Profile I-J 10 YR 211 black, very compact organic clayey silt. 
10 YR 2/1 mixed black, dark grey and light grey, very compact silty sand (ash). 
10 YR 211 and 2/2 mixed black and very dark brown, very compact silt loam. 
l>VR98-26-27 Inner pantry 7.S YR 3/4 dark brown, loose peaty turf. 
Profile Q-R 7.S YR 4/6 strong brown, compact sandy silt with white flecks. 
7.S YR 3/4 dark brown peaty turf. 
l>VR98-30-31 Outer pantry 10 YR 311 very dark grey peaty turf. 
Profile SoT 10 YR 3/1 very dark grey sandy loam. 
7.S YR 2.S/3 very dark brown peaty turf. 
I>VR9S-34 Smithy 7.S YR 2.S/2 very dark brown peaty turf. 
Profile U-V 7.S YR 3/1 very dark grey sandy silt. 
7.S YR 3/4 dark brown organic silty clay. 
l>VR99-1-6 Sheephouse interior 10 YR 2/2 very dark brown peaty. 
Profile W-X 10 YR 311 very dark grey peaty . 
Finely laminated 10 YR 2/2 very dark brown and 7.S YR 3/3 dark brown, very 
organic silt and clay. 
I>VR99-11-IS Sheephouse 10 YR 3/4 dark yellowish brown, loose, peaty. 
threshold 10 YR 2/2 very dark brown organic clayey silt. 
Profile Y-Z Mixed \0 YR 2/2 very dark brown and 10 YR 311 very dark grey clayey silt. 
The following sections contain a brief description of each room, its function, and the 
cultural practices associated with it as described by Askell J6nasson. The floor sediments 
themselves are then described as they appeared in the field and in thin section, and their 
correspondence with the known formation processes is discussed in order to assess the 
degree to which the cultural practices were archaeologically visible. Only the relevant 
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micromorphological characteristics are discussed here; more detailed descriptions of the 
thin sections can be found in Appendix 3, Table A3.4. 
2.2.2.1 Front Rooms 
As mentioned above, the front rooms were added to the house in the 1870s. The front door 
opens into an entrance room (bcejardyr) , which gives direct access to the 'good' rooms of 
the house: a sitting room (south parlour) on the left, and guest room (north parlour) on the 
right. This organisation allowed a guest to be entertained and accommodated without 
giving them access to the simpler quarters in the main part of the house. Above both of the 
parlours were lofts, which were accessed by ladders from the entrance room. These were 
used as extra work spaces and sleeping areas. Behind these ladders were small spaces that 
had been used as storage areas; an outside entrance had been added to the southern storage 
area at a later date (Figure 2.15). Because the front parlours were floored with well-joined 
timber boards, they were not included in the archaeological investigation. 
The floor of the entrance room was a very 'hard-trodden earth floor' (harotrooio 
moldarg6lj), which had been subjected to heavy foot traffic and wear, particularly in front 
of the door. In front of the door it had also frequently become damp, which brought the 
sediment closer to its plastic limit (i.e. the point at which the water content made it 
mouldable) and facilitated its compaction. Askell J6nasson informed me that if the floors 
in the entrance room became too wet, ash was sprinkled over them in order to absorb the 
water and to dry them out. If the floors became worn and uneven, the depressions were 
sometimes filled using a mixture of soil and ash, and it was also customary to cover the 
floors of the entrance room with fresh turf on a yearly basis. Sometimes the old turf was 
spaded out first in order to prepare the floor surface for the fresh turf. 
2.2.2.2 Central Corridor 
Beyond the entrance hall there is a 1 m-wide corridor (gong) that gives access to the main 
part of the house (Figure 2.15). The central part of this corridor is very 'hard-trodden' and 
compact, but along the walls, out of reach of foot traffic, loose sediment had accumulated 
(Figure 2.16). Like the entrance room, the heavy traffic in the corridor made it prone to 
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wear. Askell J6nasson informed me that depressions were sometimes repaired with a 
mixture of soil and ash and that the floors were covered with a fresh layer of turf every 
year. 
In section, the central, trampled part of the floor was marked by a concave depression that 
had been filled with fine, compact layers of alternating dark brown and brown silt loam 
(Figure 2.17). Adjacent to the edges of the stone walls, the original ground surface was 
unaltered. In thin section (sample I>VR98-6), it was possible to see that all the layers were 
composed of turf - that is, the A horizon of an Andosol, containing an abundance of 
partially decomposed plant fragments. The uppermost 2 cm, which contained the clean, 
fresh turf that had been laid in the corridor prior to opening the house to the public, had 
lost the granular or subangular blocky microstructure of natural turf and was so compacted 
that its microstructure had become massive (no porosity). The brown and dark brown 
layers of the nineteenth- and early twentieth-century floors were clearly visible in thin 
section; in fact, the lowermost dark brown layer resolved into two discrete layers, which 
were separated by another lighter brown one. The lighter brown layers consisted of 'clean' 
turf and contained only the occasional charcoal fragment. The darker brown layers, on the 
other hand, were heavily stained with dark brown organic pigment and contained highly 
fragmented charcoal (c. 10%), nodules of heat-oxidised iron (5%), and rare pieces of burnt 
and unburnt bone, all under 2 mm in size (Figure 2.18). The lighter and darker brown 
layers also had differing microstructures, with the lower parts of the 'clean' turf layers 
preserving the original subangular blocky structure of the turf and the 'dirty' turf layers 
exhibiting either a prismatic or a platy structure - a good indicator that they were 
compacted by trampling (Bresson & Zambaux 1990; Courty et al. 1994, 259; Davidson et 
al. 1992,62; Ge et al. 1993; Rentzel & Narten 2000). 
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Figure 2.16 The main corridor (gong) at I>veni, 
facing east towards the front entrance, being 
sampled for micromorphological analysis. Note 
that in the central part of the corridor, which 
receives heavy foot traffic, the floor is moist 
and compact, while loose, dry sediment has 
accumulated along the edges of the walls. 
pVR98-7 
N 
Context Descriptions: 
I: 10 YR 2/2 s ilt loam. 
2: 10 YR 2/2-211 silt loam. 
3: 7.5 YR 3/3 sandy silt loam. 
4: 10 YR 2.5/ 1 organic loam. 
5: 7.5 YR 2.5/2 organic loam. 
6: 7.5 YR 3/3 organic loam. 
7: 7.5 YR 4/4 organ ic silt loam. 
Figure 2.17 Section drawing of the floor in the main corridor of the house (Section M-N). 
floor surface 
floor surface 
original soil 
Icm 
Figure 2.18 Thin section I>VR98-6, from the centre of the corridor floor, and a close up of the 
boundary between a 'dirty', trampled floor surface and the clean turf that had been laid on top of it. 
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There was a very close correspondence between the characteristics of the floor sediments 
in the corridor and the cultural practices discussed by Askell J6nasson. The dark brown 
layers were trampled surfaces, while the clean turf layers between them were created when 
the fresh turf was laid on the floor in order to fill the depression caused by compaction and 
wear. It is interesting to note that only three trampled surfaces and two fresh turf layers 
were preserved, which indicates that the floor has been truncated. This may have occurred 
through repeated wearing down by trampling or during a repair episode, when the old floor 
deposits were spaded out. The convex depression in the central part of the floor indicates, 
however, that wear by trampling probably played the most important role in the truncation 
of the floor deposit. In the past, heavily trampled floors are also likely to have been 
truncated in this way, which means that the depth of the floor sediment and the number of 
discrete, trampled surfaces cannot be used · to estimate the rate or duration of floor 
formation. 
2.2.2.3 Kitchen 
To the right of the main corridor is the kitchen (eldhus, literally 'fire room'). This had been 
dubbed the 'old kitchen' because in 1880 the family had created a 'new kitchen' by 
removing part of a turf wall adjacent to the pantry and installing an iron stove (Figure 
2.15). While Askell had lived in the house, the old kitchen was primarily used for food 
storage and preparation, and the old hearths were mainly used for doing the washing and 
for making special foodstuffs, such as blood pudding. Food was not consumed in the 
kitchen, but in the sitting/sleeping room (baosto!a) , at the back of the house, as was 
common practice throughout Iceland and the Faeroe Islands in the nineteenth and early 
twentieth centuries. 
The old kitchen is entered through a wooden door in a wooden partition wall that rests on a 
row of stones on the edge of the corridor. These stones act as a threshold, and one must 
step over the stones, and stoop through the door frame in order to enter the room. There is 
a central, open, stone hearth (h16oir), raised by stones up above the ground, as well as a 
second one that was built next to it later, against the west wall (see Figure 2.19). Ash was 
stored in a receptacle between the hearths until it was needed to maintain the floors or to 
fertilise the fields. At the back of the hearth is a low stone wall that separates the fire from 
the fuel storage area at the far end of the room. All the furnishings that used to line the 
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walls of the kitchen were portable and have been removed. Along the western wall there 
had stood two or three barrels containing foodstuffs preserved in whey, and along the 
eastern wall there had been a low wooden platform, on which had stood the butter chum 
and a washing basin, as well as a bench between two posts. From the rafters of this room 
meat and fish had been hung and were gradually smoked, for there was no chimney or 
other hole through which smoke could escape. From the middle of the western wall 
stretches another corridor that leads to the cattle byre and the cool milk store at the back of 
the house (Figure 2.15). 
Since the walls were lined with furnishings , foot traffic was restricted to the centre of the 
room, and these floors are purported to have been swept daily. If part of the floor became 
worn, malodorous, or wet (e.g. due to a spill or a leak in the roof) ash was deposited on it 
and stamped down, and the floor was swept over. The floor thus became covered with ash 
deposits of uneven thickness. When this steadily accruing floor surface eventually caused 
the roof to become uncomfortably low, it was shovelled out, and the sediment was used to 
fertilise the fields. 
Two sampling trenches were placed in the kitchen, one directly in front of the hearth, and 
one that extended from the middle of the floor to the western wall. In section, the kitchen 
floor was characterised by layers of pink to grey ash and black charcoal, which covered an 
undulating soil surface (Figure 2.21). At 30-40 cm from the western wall, the black 
charcoal-rich layer contained several large pieces of ceramic from a single plate (up to 5 
cm in size) that had either broken in situ or had been swept there. Towards the centre of the 
floor the black charcoal layer was up to 5 cm thick, but it thinned out at c. 20 cm from the 
western wall, and the underlying soil surface took on a more greyish-brown aspect. In front 
of the hearth the floor sediment was rich in ash and large pieces of charcoal (up to 2 cm in 
size), and it capped a flagstone that must have been exposed when the hearth was first 
built. 
In thin section the black charcoal layer in the middle of the floor was seen to consist of 
pure coal ash, and the pink to grey layer below it was made up of pure peat ash. Below 
them was a I-em-thick brown layer that had not been distinguished in the field: an organic 
silt loam, stained brown with organic pigment, containing nodules of heat-oxidised iron, 
burnt tephra grains, and the occasional fragment of burnt bone «1.1 mm). This layer 
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originally had a well-developed platy microstructure, but 75% of it had been reworked by 
soil fauna (Figure 2.20). In front of the hearth, the floor sediment that had accumulated 
over the flagstone was characterised by abundant coal ash, wood charcoal, and calcitic 
wood ash, as well as frequent heat-oxidised iron nodules and occasional fragments of burnt 
and unburnt bone. Like the other central parts of the kitchen floor, this layer has a well-
developed platy structure due to being compacted by trampling. 
Figure 2.19 The kitchen at I>veni, from the 
door, facing northwest towards the hearths. 
Sampling trench A-B is in the foreground. 
Context Descriptions: 
I: 7.5 YR 3/2: humose loam. Pal'tial/" decomposed tllll 
I cm 
Figure 2.20 Thin section I>VR97-2, from the 
kitchen floor, showing the thick coal ash layer, 
and underlying trampled and bioturbated floor 
surface. 
2: 5 YR 2.5/1 ; organic loam containing small bone fragments I ....... ---..J .. ~=;;:;;::;:::;;:::'= 
and charred organic material. Occllpatioll deposif. 
A 
3: 10 YR 4/2, with inclusions of 7.5 YR 4/6; silt. Peat ash . 
4: 7.5 YR 2.5/2: organic loam. TIIl!mCllel'ialmakillg lip fhe 
ul'igillalj7uol'slIl'ii/cc. 
5: 10 YR 212; organic silt loam. 
6: 7.5 YR 2.5/3; organic silt loam. 
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Figure 2.21 Photograph and section drawing of the ashy kitchen floor (Section A-B). 
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The sedimentary characteristics of the kitchen floor corresponded very closely to the 
formation processes described by my informant. The well-developed platy microstructures 
are typical of compacted and trampled surfaces (Davidson et aL 1992), and various hearth 
residues - including burnt bone and highly-oxidised iron nodules from peat/turf ash - have 
been embedded into the organic-stained, trampled surface. The layers of pure ash could 
only have been deposited in extremely rapid or instantaneous dumping events, of the kind 
described by my informant, when the floor had become wet or uneven, and was in need of 
repair. 
2.2.2.4 Fuel Storage Area 
Behind the hearths and the low stone wall, there is a space at the back of the kitchen that 
was used for the storage of fuel, including sheep dung, peat, brushwood, and, after 1880, 
coal. A small hatch had been installed in the roof in order to enable fuel to be dropped in 
more easily. As in other parts of the house, ash was sprinkled on the floors of this area if 
they became wet or worn. 
The sampling trench, which stretched from the middle of the floor to the western wall , did 
not show any clear floor layers in the field (Figure 2.22). In thin section, however, it was 
possible to see that the uppermost sediment horizons in the middle of the storage area 
contained a moderately- to well-developed platy microstructure - good evidence of 
compaction by trampling. It was also possible to identify the residues of the fuels that had 
been stored in this area. These included a lens of fine coal fragments, fresh wood 
fragments, an aggregate of herbivore dung, which contained abundant faecal spherulites, 
and lenses of peat, which contained horizontally bedded phytoliths (see Figure 2.23). It is 
notable that the thin section taken adjacent to the west wall (I>VR98-1) did not exhibit any 
structural indicators of trampling and also contained coal fragments up to 8 mm in size, 
while all the coal fragments in the sample taken from the middle of the room were below 2 
mm in size. This size sorting is probably a product of the 'edge effect' noted by several 
ethnoarchaeologists, in which larger objects tend to be kicked out of areas of heavy foot 
traffic, and accumulate on the edges of the trampled areas (e.g. Wilk & Schiffer 1979, 
533). 
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Figure 2.22 Section drawing of the floor in the fuel storage area (Section K-L). 
I>VR98-J 
I>VR98-3 
pVR98-3 
o 10 cm 
I 
Figure 2.23 Thin sections I>VR98-1 and I>VR98-3, from the fuel storage area, and micrographs 
showing some of the fuel residues: (a) coal; (b) herbivore dung, which contained chopped plant 
tissues and which was identical to reference samples from the cattle byre and sheephouse: 
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2.2.2.5 Pantry 
To the left of the main corridor is the pantry (bur), which is entered through a wooden 
partition wall resting on a row of stones. Like the entrance to the kitchen, these stones act 
as a threshold, and one must step over the stones and stoop through the door frame in order 
to enter the room (Figure 2.24). There was once a wooden partition wall in the middle of 
the pantry, but only its foundation stones remain (see Figure 2.15). The inner pantry (innra 
bur), the room furthest from the door, was used for storing the butter chum and different 
foodstuffs, most of which were contained in barrels. The outer pantry ifremra bur) was 
used more as a work area; the milk separator was kept in this room, on a bench near the 
partition wall. As in other parts of the house, the floors of the pantry were treated with 
ashes if they became wet, malodorous, worn, or uneven, and were shovelled out onto the 
fields when they became too thick. In addition, the floors were sometimes covered with 
fresh turf, although Askell did not remember this being done as often in the pantry as in the 
corridor and entrance room. 
Sampling trenches were opened both to the north and to the south of the former partition 
wall. In section, the floors were characterised by fine brown, reddish brown, and dark 
brown peaty turf (organic silt loam) layers, which interdigitated with uneven and 
discontinuous layers of ash and charcoal (Figure 2.25). In thin section (sample I>VR98-26), 
the dark brown silt loam layers of the outer pantry contained organic pigmentation, an 
abundance of silt-sized organic residues, highly fragmented charcoal and coal «1.5 mm), 
horizontally oriented plant tissues and amorphous organic matter, occasional fragments of 
burnt bone «2 mm) and heat-oxidised iron nodules, and one nut shell fragment. This layer 
had a very well ~ developed platy structure, and was undoubtedly a trampled occupation 
surface (Figure 2.26). At the bottom of this trampled surface there was a layer of large 
charcoal fragments up to 1.5 mm in size, which must have been intentionally dumped. The 
trampled floor layer was capped by two layers of very peaty turf, which were distinguished 
by a sharp boundary and an abundance of red oxidised iron in the lower turf layer. These 
turf layers had clearly been intentionally laid and can be associated with the practice of 
periodic turf deposition that was described by Askell. 
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Figure 2.24 Photograph of the outer pantry 
(bUr), facing north, showing the door and 
its stone threshold. In the foreground is the 
line of stones that had been the foundations 
for a wooderi partition wall. 
Figure 2.25 Section through the floor in the outer pantry, showing the 
interdigitating layers of turf and ash. 
l>VR98-26 (PPL) 200/lm 
I cm 
Figure 2.26 Thin section I>VR98-26, from the outer pantry, and a micrograph of the trampled floor 
surface. Note the platy structure, bone fragment (b), plant tissue (pI), and charcoal fragments (ch). 
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In the inner pantry (sample I>VR98-30), two floor surfaces separated by a layer of 'clean' 
turf were distinguished. These were very similar to the trampled floor surface in the outer 
pantry, except that the lower layer had been heavily reworked by soil fauna and its original 
platy structure only survived in its lowermost part. There was also a fine lens of waterlain 
silt and clay at the bottom of this layer, which was not observed elsewhere in the house. 
The floor surfaces were capped by two distinct layers of turf, which were separated by a 
sharp boundary. At this boundary, there was a small aggregate (5 mm) of organic silt loam 
identical to the floor layers, which appeared to be a sliver of a truncated floor surface. 
There is therefore extremely good correspondence between the micromorphological 
characteristics of the floor sediments and the information provided by Askell; namely, that 
fresh floor surfaces of clean turf were occasionally laid and that the floors were shovelled 
out when they became too thick. 
2.2.2.6 Back Rooms for Sitting, Sleeping, and Storage 
The part of the house that was used for sitting and sleeping is at the end of the main 
corridor, up a short flight of steps. This area has wooden floor boards as well as panelling 
covering the turf walls. Two wooden partition walls divide the area into three rooms: a 
sitting/sleeping room (baostofa) in the centre, a bedroom on the south side, and a small 
storage room on the north side. The floorboards are not joined as well as those in the front 
parlours, and the gaps between them are up to 2 mm wide. According to Askell, they had 
been cleaned by scrubbing them with sand, and when the sediment below them was 
examined, it was clear that the gaps between the floorboards had permitted some sand to 
filter through them and to accumulate below (Figure 2.27). 
2.2.2.7 Cattle Byre 
From the kitchen, a passageway leads to the cattle byre (jj6s) and the cool milk storage 
area at the back of the house. The cattle byre has stalls (bas) for four cows and used to 
have room for a fifth, but one stall had to be removed in c. 1900 to make way for the thick 
turf wall that replaced the wooden partition wall between the byre and the passageway. 
Against the eastern wall there is a feeding trough that was built of turf and lined with 
wood, and in the middle of the byre there is a stone-lined channel (fi6r) for the collection 
of dung and urine. Where this ditch met the north wall of the byre a stone could be 
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removed in order to make it easier to shovel out the dung (Figure 2.28). The floors of the 
stalls are currently covered with wooden floorboards, but when Askell was a child they had 
been covered with flag stones at the front and turf at the back. Like the turf floor coverings 
in the main part of the house, the turf bedding in the cattle byre could be easily cleaned out 
and replaced. The floors and dung channel had been regularly sprinkled with ash in order 
to absorb moisture and to mask odours. 
Figure 2.27 The sitting/sleeping room, facing 
south into the bedroom. Loose sand was found in 
the cavity below the floorboards. 
Figure 2.28 The cattle byre, facing northeast, . 
showing the stalls, feeding trough, and dung 
channel being sampled. 
The sampling trench that was placed in the part of the byre not covered with floor boards 
(profile I-J) revealed a floor composed of highly compacted, multi-layered, silty organic 
sediment, which came away in hard, thin, platy aggregates during excavation. A well-
developed platy microstructure and localised massi ve microstructure was also observed in 
the thin section taken from this profile, I>VR98-23. Experiments have shown that such 
structures are created by heavy compaction under moist conditions (Bresson & Zambaux 
1990), as may be expected in a cattle byre. The fine layers observed in thin section were 
composed of dung, long strands of partially decomposed plant tissue (hay), coal ash, peat 
ash, and very dark brown, organic silt loams composed of mixtures of the above (Figure 
2.29). Rare fragments «1 %) of burnt and unburnt bone were found associated with the ash 
layers and the mixed, loamy layers, and had clearly entered the deposit along with the ash. 
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Figure 2.29 Horizontal bedding of dung, 
herbaceous plant, and coal ash in the cattle byre. 
I>VR98-23 (partial XPL) 200p.m 
Figure 2.31 Hypidiotopic gypsum infiIIing of a 
planar void at the bottom of the byre sequence. 
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I>VR98-23 (PPL) 
200p.m 
Figure 2.30 Examples of dung lenses in the 
cattle byre; they consist of chopped plant tissues. 
I>VR98-23 (partial XPL) 200p.m 
Figure 2.32 Micritic calcium carbonate coatings 
and crystal intergrowths (ca) in a lens dominated 
by coal ash and amorphous organic matter. Note 
also the bone fragment (b) and the vesicular 
globule of non-metallurgical slag (s). 
Discrete dung lenses were readily identifiable and consisted of herbaceous plant tissues 
and associated phytoliths embedded in amorphous organic matter (Figure 2.30). The plant 
tissues varied in length, but had a distinct, 'chopped' appearance, often with broken, 
squared ends. The shorter plant tissues were randomly oriented, but longer strands were 
predominantly horizontally or sub-horizontally aligned, a pattern that has been observed in 
other modem reference samples of cattle dung (see Appendix 3, Table A3.3). Hay layers 
consisted of long strands of horizontally bedded plant tissues and associated phytoliths 
embedded in amorphous organic matter, and in certain heavily compacted layers it was 
difficult to tell if the horizontally bedded plant matter was derived from cattle dung, hay, or 
a combination of the two (a difficulty also noted by Heathcote 2004). 
Minute calcareous spherulites (monohydrocalcite, CaC03-H20), which are often present in 
cattle dung (Brochier 1996; Canti 1999), were not present in the floor deposits in the cattle 
byre. It is possible that the cattle did not produce spherulites, but if faecal spherulites had 
originally been present, they appear not to have survived in the highly organic, acidic 
environment of the byre, where they would have been frequently doused with liquid 
excreta. In the middle of the floor sequence there was localised reprecipitation of silt-sized 
calcium carbonate in the form of coatings around platy peds and intergrowths in the 
groundmass (Figure 2.32). It is interesting to note that calcium carbonate mobilisation and 
redistribution has also been observed in modem stabling deposits in England, where faecal 
spherulites had been expected, but were not observed in thin section (Heathcote 2000, 
2004). 
At the bottom of the floor sequence in the cattle byre, the long, horizontal planar voids that 
separated the platy peds were infilled with gypsum (CaS04-2H20; Figure 2.31). Such 
crystalline pedofeatures are normally associated with arid conditions and, to my 
knowledge, this is the first time that they have been observed in stabling deposits in 
temperate or maritime environments. Like the neo-formed calcium carbonate crystals, 
these gypsum infillings are likely to derive from calcium mobilised higher up the profile, 
which was carried downwards by a wetting front. There are abundant sources of calcium in 
these deposits, including plant matter, ash, and the cattle excreta, which may in fact have 
originally contained faecal spherulites (Canti 1999; Cook & Heizer 1965). Considering that 
the byre was roofed and protected from rain, the percolating liquid that caused this 
downward redistribution of calcium was most likely urine rather than water. 
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There is very close correspondence between the cultural practices described by Askell 
J6nasson and the floor sediment charactetistics observed in thin section. The housing and 
feeding of cattle in this space was evident in the highly compacted lenses of dung and 
herbaceous plant tissues. In addition, the practice of regularly sprinkling the byre floor 
with ash in order to absorb moisture and odours resulted in the dung and hay layers being 
interbedded with lenses of coal and peat ash. 
2.2.2.8 Sheephouse 
Sheephouse 2 was built in the early twentieth century, and had not been used regularly for 
the over-wintering of sheep since the 1950s. During its use, the dung and hay that 
accumulated on the floor of the sheephouse had been shovelled out and spread over the 
infield on an annual basis. Askell J6nasson repotted that sometimes ash had been sprinkled 
over the floor surface in order to make it easier to shovel up the litter that accumulated 
over the following year. Since its abandonment the building had seen only occasional use, 
mainly during the lambing season, and it had not been cleaned out. 
feed ing bench 
x 
w 
o Srn N A 
Figure 2.33 Plan of sheephouse 2 with the location of the sampling trenches 
indicated by the letters W -z. 
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The floor of the sheephouse contained a 10-17 cm thick deposit of horizontally bedded 
dark brown organic matter. This material, which still included visible strands of hay, lifted 
off in thin plates but was not as compact as the floor layer in the cattle byre. In thin section 
(I>VR99-1) this deposit was seen to consist of a sequence of layers of dung and 
horizontally bedded grass tissues, as well as organic silt loams made up of soil mixed with 
partially decomposed plant tissues (Figure 2.34). The deposit had a well-developed platy 
structure, which was probably a result of compaction by the trampling of animals as well 
as of the desiccation and shrinkage of the horizontally bedded organic matter. 
The sequence contained a clear discontinuity, presumably from an episode of cleaning 
when the floor deposit had been truncated. This discontinuity was marked by a large 
horizontal planar void, below which the sediment was compacted to a depth of 1-2 mm. 
The organic sediment below the discontinuity had been subjected to much more reworking 
by soil fauna than the layers above (50-70% reworked rather than 5-10%), and the faunal 
channels did not cross the upper boundary of this layer. It would therefore appear to 
represent an older accumulation of dung and hay, dating to before 1950, when the 
sheep house was still in regular use. The discontinuity probably represents the last cleaning 
episode in the sheephouse before it was abandoned and relegated to only occasional use. 
The layers of sheep dung did not contain any faecal spherulites, but were readily 
identifiable on the basis of their organic composition: short segments of 'chopped' plant 
tissues and associated silica phytoliths, which were randomly oriented and embedded in 
amorphous organic matter (Figure 2.35). The sheep dung at I>vera therefore bore a close 
resemblance to other modem analogues of sheep dung observed by myself and other 
researchers (cf. Appendix 3, Table A3.3). As in the cattle byre, the layers that consisted of 
very long, horizontally bedded plant tissues were easily identified as hay, but the plant 
tissues in more reworked layers could have been derived from either dung or hay. 
A number of unusual crystalline pedofeatures were observed in the sheephouse sediments. 
A layer of organic silt loam in the middle of the sequence contained several clusters of 
spherulitic siderite: small crystals, 5-10 J1m in diameter, of iron carbonate (Fee03), which 
appeared reddish brown in PPL and yellow to orange in XPL due to their iron content, and 
which have a distinctive extinction cross in XPL due to their spherulitic shape (Figure 
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2.37). Spherulitic siderite forms in reducing conditions - it is common in bogs, for instance 
(Landuydt 1990) - and has been found in waterlogged occupation deposits (Gebhardt & 
Langohr 1996). Its presence in the sheephouse at I>venl indicates that localised reducing 
conditions occurred in the sealed floor layers, either because they were occasionally 
saturated by urine, or because bacterial decomposition of the abundant organic matter 
eventually used up all of the available oxygen. 
One localised area in the floor sequence also contained vivianite, a compound of iron and 
phosphate (Fe3(P04)2-8H20) that forms under reducing conditions when there is an 
abundance of available iron and phosphorus. The vivianite crystals, which had oxidised 
when the samples were taken, were readily identifiable on the basis of their blue colour and 
pleochroism in plane-polarised light. They were present in the form of discontinuous 
hypocoatings around large planar voids and crystal intergrowths in the organic groundmass 
(Figure 2.36). Because the formation of vivianite depends on an availability of phosphorus, 
it is not uncommon to find it in bogs. In archaeological contexts it has been observed in 
waterlogged cess deposits and organic-rich occupation deposits subjected to periodic or 
prolonged waterlogging (Gebhardt & Langhor 1999; Landuydt 1990; Milek 1996). Its 
formation in the sheephouse at I>vera is a result of the abundance of phosphate-rich sheep 
dung and plant matter, and is further evidence that localised reducing conditions occurred 
in the floor deposits. Since the farm buildings at I>vera are located on a well-drained slope, 
these reducing conditions must have been created by the build-up of organic matter on the 
floor of the sheephouse and the input of urine during the winter months when the sheep 
were housed there. 
As in the cattle byre, the flow of liquid through the floors of the sheephouse resulted in the 
mobilisation of calcium and the localised precipitation of calcium carbonate (CaC03) in 
the form of coatings and infillings in voids. In the sheephouse, however, the crystals were 
not only in the form of micrite, but were sometimes larger, lathe-shaped, and oriented 
perpendicular to the walls of the voids (Figure 2.38; Figure 2.39). The calcium could have 
derived from either the plant material in the bedding (i.e. hay) or animal excreta, or both 
(Cook & Heizer 1965, 19). 
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Figure 2.36 
Figures 2.38-3239 
Figure 2.35 
Figure 2.37 
Discontinuity 
;,s 
"]1'. '., Icm 
Figure 2.34 Thin section I>VR99-1, from the 
floor of the sheephouse. It contains a sequence 
of dung, hay, and soil deposits. 
l>VR99-1 (PPL) 200/Lm 
l>VR99-1 (XPL) lOO p.m 
Figure 2.35 Sheep dung. Note the randomly 
oriented plant tissues, often truncated, with 
squared ends, and associated phytoliths. 
l>VR99-1 (partial XPL) 50 p.m 
Figure 2.36 Hypocoating and intergrowths of Figure 2.37 Spherulites of siderite. 
vivianite (small blue crystals; labelled 'v'). 
l>VR99-1 (PPL) 200 p.m l>VR99-1 (XPL) 200 p.m 
Figure 2.38 Infilling of calcium carbonate. Figure 2.39 As Figure 2.38, but in XPL. 
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The floor deposit in the sheephouse was readily distinguishable from the domestic floors in 
the house. It consisted predominantly of sheep dung and hay, and the abundance of organic 
matter and liquid excreta had created reducing conditions, which had not been in evidence 
anywhere within the domestic residence. The practice of shovelling out the floors of the 
sheephouse on an annual basis prior to its abandonment was also clearly observed in thin 
section in the form of a sharp discontinuity in the sequence. From the archaeological point 
of view, this practice meant that most of the material that had accumulated during the life 
of the sheephouse had been removed, and it would not be possible to judge the longevity of 
the building on the basis of the thickness of its occupation deposits. In addition, the 
practice of shovelling out the floors effectively removed all evidence of the ash that had 
sometimes been sprinkled over the floor after a cleaning episode. 
It should also be noted that the organic matter that comprised the floor sediments in the 
sheephouse was highly palatable to soil fauna and had encouraged post-depositional 
bioturbation. The lower third of sample I>VR99-1 in particular (the portion of the sequence 
below the discontinuity) had been heavily reworked, so that only c. 30% of the original 
fabric had survived (Figure 2.34). While the pockets of original fabric showed the 
characteristic horizontal orientation of plant tissues, the reworked groundmass consisted 
only of organic-rich faunal excrements, in which the original organisation of the sediment 
had been destroyed. It would therefore be realistic to expect organic-rich sediments in the 
archaeological record, especially those associated with animal stabling areas, to be 
reworked by soil fauna. In such cases it would be difficult to distinguish horizontal 
bedding in the field, and it would probably require a high resolution technique such as thin 
section micromorphology to identify the original organisation and composition of the 
sediment. 
2.2.3 Discussion 
The ethnoarchaeological study at I>vera revealed that a diverse set of activities had affected 
the ultimate composition and structure of the floor deposits. Table 2.2 summarises these 
floor formation processes, how frequently they occurred, and where. It also outlines how 
they were manifest in the sections observed in the field and in the thin sections. 
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Table 2.2 Summary of floor formation processes at I>veni and their archaeological visibility. 
Practice Frequency and location Archaeological evidence Micromorphological evidence 
Trampling • Heaviest: byre, byre • In paths of heavy traffic: sediment • In paths of heavy traffic: 
passageway very firm and may break into flat, · microstructure platy, prismatic; 
• Very heavy: entrance room, platy peds; concave depressions organic pigmentation of the 
main corridor where the heaviest trampling has groundmass; artefacts are highly 
• Heavy: centre of kitchen, compressed and worn the floor; fragmented (most <2 mm) and are 
centre of pantry, sheephouse artefacts are highly fragmented embedded in the floor sediment 
• 'Edge effect' against walls and • 'Edge effect' against walls and 
other physical barriers: sediment is other physical barriers: sediment is 
loose and artefacts are larger loose and most artefacts are >2 mm 
Wetting • Frequently: byre, byre • Well-developed platy structure • Well-developed platy structure 
passageway, sheephouse suggests compaction while and localised massive structure 
• Often: entrance room, main sediment was moist • Depletion of iron; formation of 
corridor • Depletion of iron; formation of iron nodules or pans 
• Periodically: throughout the iron pedofeatures, such as nodules • Depletion and redistribution of 
house, due to roof leaks and or pans calcium carbonate; formation of 
spills calcareous pedofeatures, such as 
calcium carbonate and gypsum 
coatings, infillings, and crystal 
intergrowths in the groundmass 
• Siderite and vivianite formation in 
the sheephouse suggest periodic 
saturation with urine 
Sweeping • Daily: throughout the house • Some size sorting, with larger • Di fficult to identify 
• Periodically, as needed, objects swept away or to the side • Well-swept areas have artefacts 
following the deposition and • Loose sediment and objects <2 mm in size 
stamping of ash accumulate on the edges of walls 
and furniture 
Ash • Periodically, as needed: • Layers of pure ash or charcoal, • Lenses of pure ash or charcoal, 
deposition throughout the house and byre which must have been deposited in which must have been deposited in 
• Annually: in the sheephouse a discrete event a discrete event 
after shovelling out the floors • Ash/charcoal present in parts of 
in the spring the house where ash could not have 
spread accidentally by sweeping or 
trampling (Le. not adjacent to 
hearth) 
Turf • Annually: entrance room, • 'Clean' sediment layers between • 'Clean' turf layers, which may 
deposition corridor trampled floor surfaces contain evidence of original soil 
• Every few years: pantry microstructure, between 'dirty' , 
floor surfaces with compaction 
microstructures 
Raw fuel • Frequently: fuel storage area • Not identified • Layers of wood tissues, peat, coal 
deposition crumbs, and dung crumbs 
Dung • Frequently/periodically: • Layers of very dark brown, very • Layers of herbivore dung 
deposition cattle byre and sheephouse compacted, highly organic sediment identifiable on the basis of 
by animals 'chopped' plant tissues, phytoliths 
Shovelling • Periodically: byre • Abrupt boundaries • Knife-edge truncation boundaries 
out • Annually, or as needed: • Relict sli vers of truncated floors 
kitchen, byre, and sheephouse 
Turf/soil • Every 10-20 years: • Not identified • Difficult to identify 
deposition throughout the house, byre, • Potentially indistinguishable from • Potentially distinguishable as 
during and sheephouse intentionally laid turf layers 'clean' layers of mixed turf, soil, 
roof/wall and organic matter 
repair 
Many floor fomlation processes were visible at both the macroscopic and microscopic 
scales, but the additional detail provided by micromorphological analysis was often 
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essential for the conect identification of past activities. This was especially the case for the 
identification of periodic wetting, since this process was mainly manifest in the 
redistribution of iron, calcium, and phosphorous, and the formation of new crystalline or 
crypto-crystalline pedofeatures. Micromorphological analysis was also essential for the 
identification of microscopic residues that could not be identified in the field, such as dung, 
plant and wood tissues, and even, in some cases, ash residues. Size sorting could 
potentially be detected in the field, especially if microrefuse analysis was conducted on 
bulk samples, but it was also visible in thin section. The size sorting of the charcoal 
embedded in the floor sediments was one of the best indicators of whether it had been 
spread around accidentally by trampling (in which case they were usually under 2 mm) or 
whether it had been intentionally dumped (in which case they were larger). The mode of 
deposition could also be infened from the sedimentary structure of the floor deposit, with 
micro-laminations and the horizontal orientations of inclusions suggesting a gradually 
accreting surface, and thicker layers with randomly oriented inclusions indicating that 
deposition occuned in a single dumping event. Finally, although truncation episodes could 
be evident in the field in the form of abrupt boundaries between layers, it was easier to 
verify this in thin section, where knife-edge boundaries and sometimes slivers of truncated 
floor deposits could be seen more clearly. 
This study demonstrated that the ultimate composition and structure of the floors of turf 
houses were the result of a complex but detectable set of processes. Importantly, it also 
showed the relative impacts of floor use and floor maintenance practices, and it highlighted 
the fact that in some parts of the house it was the floor maintenance practices that had the 
greater impact. This was particularly the case in the pantry, where the floors were 
composed of intentionally deposited ash and turf layers but contained little evidence for 
food storage or the dairy processing activities that had taken place in this area. The kitchen, 
where the fireplace was located, did contain the thickest ash layers, as well as a broken 
ceramic plate, but, since ash had been deposited in several other parts of the house as well, 
this material cannot be used as a simple marker for cooking activities. At I>venl, it was the 
fuel storage area, where the floor contained raw fuel residues, and the byre and 
sheephouse, where the floors contained dung and hay layers, which provided 
uncontroversial evidence for the activities that had taken place. Areas of heavy and light 
foot traffic were also readily identifiable. Heavily trampled, compacted floor sediments 
were characterised by platy, prismatic, or massive microstructures, while untrampled areas 
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tended to have more porous, granular microstructures. Trampling also caused size sorting 
of the artefacts, bones, and charcoal fragments, with heavily trampled pathways containing 
material under 2 mm in size, and the edges of pathways containing larger fragments. In 
extreme cases, such as the central PaIt of the main corridor, the floor sediment had become 
so compacted that a depression was clearly visible. 
Table 2.3 Impact of floor use and activity area function on the archaeological record at I>veni. 
Activity Area Quality of Summary of Evidence for Area Caveats 
Evidence * Function (descending importance) 
Byre eee • Horizontally bedded and compacted cattle • Herbivore dung was also found 
dung and hay litter in the fuel storage area, though in 
• Microstructures related to compact ion by less trampled sediment 
trampling (well-developed platy; localised 
massive) 
• Mobilisation and redistribution of calcium 
due to liquid excreta flow-through 
Sheephouse eee • Horizontally bedded sheep dung and hay • Herbivore dung was also found 
litter in the fuel storage area, though in 
• Microstructures related to compaction by less trampled sediment 
trampling (well-developed platy) • Deposits are very palatable to 
• Mobilisation and redistribution of calcium soil fauna, and reworking by soil 
due to liquid excreta flow-through fauna destroyed the original 
• Presence of vivianite and siderite, attesting to horizontal bedding 
abundant phosphorus and reducing conditions 
Fuel Storage Area eee • Residues of stored fuels: herbivore dung, • Herbivore dung was also found 
coal, fresh peat, and wood in the byre, though heavily 
compacted 
Main Corridor ee • Concave depression formed by compaction • Microstructures related to 
due to heavy trampling at its centre compaction are present in the 
• Microstructures related to compaction by trampled areas of most rooms 
trampling (massive, platy, prismatic) • Layers of turf were also used to 
• Composed of multiple layers of 'clean' and resurface the pantry 
'stained' turf, which reflects the frequent need 
to resurface 
Kitchen ee • Thickest accumulation of ash and charcoal on • Ash and mixtures of ash and soil 
the floor, particularly next to the hearth could be deposited anywhere in 
• Ceramic fragments embedded in floor the house if it became necessary 
sediment to fill a depression or dry out a 
damp spot 
Pantry e • Multiple layers of fresh turf, indicating • Layers of turf were also used to 
periodic resurfacing to keep the floor clean resurface heavily trampled areas 
• Ash and charcoal deposited in order to keep such as the corridors 
the floor clean and dry • Ash could be deposited 
anywhere in the house in order to 
keep the floors dry 
Sitting/Sleeping e • Accumulation of loose, uncompacted sand • Evidence for raised floor boards 
Area below raised floor boards indicates how the room was 
constructed, but not necessarily 
its function 
* Key for ranking the abundance of evidence: eee abundant evidence; ee some evidence; e little evidence 
In all of the areas studied, the effects of the floor maintenance activities described by 
Askell Jonasson were clearly in evidence. This included both deposition processes, such as 
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the laying down of fresh turf or the sprinkling of ash, and erosion processes, such as the 
cleaning out of floor layers, which left discontinuities (knife-edge boundaries) in floor 
sequences. These practices effectively eliminated the possibility that the depth of the floor 
sediment or the number of discrete surfaces in it could be used to infer the intensity or 
duration of occupation of the buildings. In addition, periodic truncation of the floors meant 
that it would never be possible to recover the full floor sequence. 
The ethno-geoarchaeological study at I>veni proved invaluable on several fronts. It 
confirmed that it should be possible to detect at least some types of activity areas in 
Icelandic turf houses, and that the potential of detecting activity areas could be increased 
through the use of geoarchaeological techniques such as thin section micromorphology. It 
also reinforced the fact that any study of activity areas must begin with a study of floor 
formation processes, and it broadened my awareness of the range of possible floor 
formation processes that could have been taking place in Iceland in the ancient as well as 
in the recent past. A particularly important discovery was that floor maintenance practices 
such as turf deposition, ash deposition, and floor sediment removal had been such an 
integral part of the daily and yearly routine at I>venl. These practices had had a profound 
impact on the final composition and structure of the floor deposits , and, although it is not 
possible to draw a direct analogy between cultural practices in nineteenth-century and 
Viking Age Iceland, it is nevertheless beneficial to be able to draw from a broad repertoire 
of possible interpretations. 
2.3 FLOOR MAINTENANCE PRACTICES IN TURF HOUSES 
Since floor maintenance practices had such an important impact on floor formation at 
I>veni, I was interested in learning whether the practices recorded there were a localised 
phenomenon or whether they were more widespread. This information was available from 
the Ethnology Department at the National Museum of Iceland, which, since the early 
1960s, has been issuing questionnaires about traditional ways of life to people who used to 
live in turf houses. Many interesting topics are covered by these surveys, including turf 
construction techniques, farming and manuring practices, cooking and cleaning practices, 
and so on. Floor formation processes were mentioned in replies to Questionnaire 65: 
Cleaning and Laundry, which had been issued in March 1986. The 104 letters received in 
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reply have been digitised and placed in a database that can be searched using key words. 
The results of my queries are summarised here, and a selection of quotations from the 
original manuscripts is provided below. 
The survey compiled by the National Museum of Iceland demonstrated that all the 
methods used to maintain the earthen floors at I>veni had been common throughout 
Iceland. The most frequently cited maintenance practices were sweeping and the 
deposition of ash when floors became wet or uneven. Ash was also commonly mixed with 
refuse in byres, especially with urine, since this prevented it from flowing, made it a better 
fertiliser, and made it easier to work with when putting it on the fields (e.g. MS 8196, MS 
7874). The ability of ash to absorb moisture is frequently cited; this quality made it useful 
not only within the house and the byre, bur also on roads and pathways (MS 8227). Its 
quality as a fertiliser was also frequently highlighted (e.g. MS 8315, MS 9150). 
In addition to confirming that house floors throughout Iceland were frequently maintained 
by depositing ash and fresh turf on them, sweeping them, and periodically shovelling them 
out, the archives at the National Museum of Iceland also brought to light some additional 
floor maintenance practices in early twentieth-century Iceland. Askell Jonasson had 
described a mixture of soil and ash that was used to fill in holes in the floor (e.g. those 
produced by dogs). The archives revealed that some households also used sheep dung as 
packing material to fill holes and subsequently covered it with ash in order to mask its · 
odour (e.g. MS 8188). In addition to ash, sand was sometimes spread on earthen floors , and 
stones were laid down in the heavily trampled passages, particularly if it had been raining 
for a long time and they were becoming mUddy. Several informants mentioned the problem 
of dust rising off the dry floors in the houses and the desirability of making them as hard-
packed as possible (e.g. MS 7844, MS 7844, MS 7870, MS 7877). Until the floors were 
old enough and hard enough, some households sprinkled water on them to keep the dust 
from rising - a practice that is still common among societies inhabiting traditional 
dwellings with earthen living floors (e.g. Femandez et al. 2002). The deposition of ash was 
also described as being useful in this regard, presumably since the lack of organic matter in 
it made it easy to compact. Once the floors were well hardened they could be swept, and 
sweeping is often described as a daily activity. The most common tools for sweeping were 
birds' wings (e.g. swan), although straw brooms are also mentioned. 
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Table 2.4 References to cultural floor formation processes in turf houses, selected from replies to 
'Questionnaire 64: Cleaning and Laundry', Ethnography Department, National Museum of Iceland. 
Manuscript No. References to Cultural Floor Formation Processes 
Deposition of ash, turf, sand, water, and stones 
7835 'We used to put ash on the floors when they got wet, and after a while the floors got so thick that they 
had to be shovelled out. ' 
7844 'Until the floors were hard-packed it was necessary to sprinkle some water on them to keep the dust 
from rising.' 
7871 'We sometimes spread sand on the earthen floor and then swept it.' 
7874 'Ash was used on turf floors, since if they had ash on them, they were less dusty.' 
'We always used ash on the floor of cattle byres.' 
7933 'If the earthen floor got wet, we spread ash over the wet spot, and after a while we swept the floor.' 
8065 'Ash was especially used on the floor inside the main entrance since it got especially wet there.' 
8077 'In the entrance of grandfather's farmhouse they put turf down.' 
8188 'And if the dog made holes in the floor, they put sheep dung in it, and ash over that, to keep the smell 
away.' 
8225 'Ash was used in cattle byres and also on turf floors inside houses when they got wet. 
'Earthen floors were usually dry and hard-stamped, but when it had been raining for a long time it 
became necessary to lay stones down in the passages to walk on.' 
'Also, dogs dug holes into the floor, and my mother filled up the holes with ash.' 
8227 'Turf floors were swept, and if they were a bit wet, dry ash was put on them before they were swept 
because then they became dry.' 
Sweeping 
7844 'If the earthen floors were good and old, the surfaces were so dry and hard that it was all right to sweep 
them.' 
7861 'Earthen floors were swept.' 
7870 'The earthen floor was so hard it was as though it was wooden, and it was swept every day.' 
7877 'We had wooden floors in part of the house and earthen floors in part of the house. The earthen floor 
was stamped hard and kept dry so that it did not muck up the wooden floors.' 
7882 'The wings of birds were used to sweep the earthen floor. ' 
7953 'Earthen floors were swept.' 
8021 'Floors were swept with birds' wings.' 
'Wooden floors were cleaned by scrubbing them with ash or sand.' 
8188 'We swept the earthen floors with the wing of a swan and later with a broom.' 
8227 'Turf floors were swept and if they were a bit wet, dry ash was put on them before they were swept 
because then they became dry.' 
Removal of Floor 
7835 'We used to put ash on the floors when they got wet, and after a while the floors got so thick that they 
had to be shovelled out. ' 
7903 'When the roof leaked, they shovelled away the wet earthen floor.' 
8086 'Earthen floors were shovelled out when they got too thick because of all the ash that was put on them. ' 
The ethnographic archives provide evidence that similar techniques for maintaining clean, 
dry, even, and comfortable floors were practised throughout Iceland. Of course, they do 
not tell us if every household used these techniques, or how high the standards of 
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cleanliness were in nineteenth- and early twentieth-century Iceland in general. The 
questionnaires have given a voice to those families that did work to maintain their floors, 
not to those families that did not. 
Alternative accounts of daily life in nineteenth- and early twentieth-century Iceland can be 
found in contemporary travel diaries. Although it has not been possible to conduct an 
exhaustive search of all of these texts, my research has so far failed to discover any 
references to floor maintenance practices. Indeed, most descriptions of turf houses in these 
travel diaries are extremely negative, as the following examples illustrate: 
Thick turf walls, the earthen floors kept continually damp and filthy, the personal 
uncleanliness of the inhabitants, all unite in causing a smell insupportable to a 
stranger. No article of furniture seems to have been cleaned since the day it was first 
used; and all is in disorder .... There is no mode of ventilating any part of the house; 
and as twenty people sometimes eat and sleep in the same apartment, very pungent 
vapours are added, in no small quantity, to the plentiful effluvia proceeding from fish, 
bags of oil, skins, &c. (Mackenzie 1812, 113) 
Sometimes the inside of the rooms are panelled with boards, but generally the walls 
are bare, and collect much dust, so that it is scarcely possible to keep any thing clean. 
It is seldom the floor is laid with boards, but consists of damp earth, which necessarily 
proves very unhealthy .... Foreigners always complain of the insupportable stench and 
filth of the Icelandic houses, and, certainly, not without reason .. . (Henderson 1818, 
76-77) 
Travel diaries were a popular genre of literature in the nineteenth century, and they were 
usually penned by military or naval men, or by the privileged class of Europeans who 
could afford to go on tour. They may therefore be expected to contain a biased perspective 
on living conditions and standards of cleanliness in the homes of peasant farmers. Visitors 
to Iceland do not appear to have observed or inquired about housekeeping activities, 
probably because they did not stay with anyone family for more than a night or two, 
and/or because they were not interested in the subject. It is therefore impossible to know if 
their accounts were fair and if they describe conditions as they really were amongst at least 
a portion of the population. 
It is interesting to note that early twentieth-century travel diaries from other parts of the 
North Atlantic region are more forthcoming about floor maintenance practices and suggest 
that the techniques used in Iceland were common throughout the region. In the Western 
Isles of Scotland, for example, travel diaries make reference to the intentional deposition of 
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ash, calcareous sand, and dry, powdered peat on earthen floors as well as the shovelling out 
of floor sediments and their use as manure on the fields (Gordon 1937, 19; Kissling 1943, 
86; MacKenzie 1905, 402). In the Northern Isles of Scotland, eighteenth- to early 
twentieth-century travellers and administrative documents also recorded the use of turf, 
peat, and dry soil from the uplands, and turf ash and peat ash from domestic fires as 
bedding in byres in order to soak up animal wastes (sources compiled and summarised by 
Fenton 1978, 195, 281). Layers of dung, grass, ashes, and dry soil could build up to a 
thickness of 1-1.5 m, at which point they were shovelled out and moved to an outdoor 
dung midden in order to continue the composting process, before being used to manure the 
fields (ibid., 281). The addition of dried peat to the repertory of good flooring materials in 
the Scottish Isles is interesting, for this material would have had similar properties to the 
wetland turf used in Iceland. It is notable that a micromorphological study of Iron Age 
house floors at Bostadh Beach, on the Isle of Lewis, and Cladh Hallan, on South Uist, 
showed that they had been constructed of well-humified peat, peaty turf, and ash (Tarns 
2003,186). 
The practices of surfacing floors with peaty turf or peat and of placing ash on them in order 
to keep them hard and dry, appear to have been peculiar to the North Atlantic region. An 
extensive search through the ethnographic and ethnoarchaeological literature has so far 
failed to identify another culture that used these materials to maintain their floors. 
Traditional societies frequently use earthen materials to construct and maintain smooth, 
hard floor surfaces, including clays, mixtures of soil and dung, and calcareous plasters, all 
of which create very durable surfaces on drying (e.g. Boivin 2001, 73-111; Moore 1982; 
Sinclair 1953, 22). Such materials are also well attested in the archaeological record (e.g. 
Boivin & French 1998; Courty et al. 1989, 242-243; G6 et al. 1993; Matthews 1995; 
~ 
Matthews et al. 1997; Matthews & Postgate 1994; Milek 1997). However,luse of peaty turf 
and ash in nineteenth- and twentieth-century Iceland and other parts of the North Atlantic 
appears to be a localised development. 
In order to understand why peaty turf and ash may have been selected as flooring materials 
in Iceland, it is important to consider the environmental conditions in the region and the 
physical properties of these particular materials. Iceland's climate is characterised as 'cold-
temperate oceanic': temperatures in the inhabited parts of the island range from c. -2-11 QC 
(annual mean of 4-5QC), and precipitation from 500-2300 mm per year (1)6rarinsson 1987). 
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The island is therefore cooler and wetter than most of the other regions where 
ethnoarchaeological research has been carried out. Icelandic soils also have very particular 
physical and mechanical properties resulting from the abundance of allophone, an 
amorphous/semi-crystalline clay that is formed from the weathering of volcanic materials 
(Maeda et al. 1977). Icelandic Andosols typically have very high water retention, and are 
capable of holding over 100% their own weight in water when their organic content is 
above 10% (Arnalds 2004). These soils also have very high and very close plastic and 
liquid limits (the water contents at which soils become mouldable and liquid, respectively) 
relative to soils with layered silicate clays (Arnalds et al. 1995). This means that it takes a 
great deal of water to make an Andosol mouldable, but then little additional water to turn it 
into a slippery slurry. 
Considering both the climate of Iceland and the properties of its soils, it is perhaps not 
surprising that the materials used to maintain the floors in turf houses are characterised by 
their ability to absorb moisture. All dry organic matter is absorbent, but this is particularly 
true of peat moss (Sphagnum), a common component of peaty, wetland turf, whose leaves 
contain many empty cells that absorb water (Steinberg 2004). Peaty turf that was harvested 
from wetlands would therefore have been as ideal as a flooring material as it was as a 
roofing material, particularly for the parts of the house that had a tendency to become wet 
(e.g. the entrance or the cattle byre), or for the parts of the house that most needed to be . 
kept dry (e.g. the pantry). Fuel ash residues of all kinds are also highly absorbent. The 
principal components of peat ash are silica phytoliths and diatoms, both of which absorb 
water and have minute ridges that can adsorb larger organic compounds. Charcoal and all 
other charred organic materials (e.g. charred bone, peat, seaweed) are microporous, and are 
therefore also capable of adsorbing liquids and organic compounds, including those that 
cause odours and tastes (Byme & Marsh 1995; Cheremisinoff & Morresi 1980). The 
absorbent/adsorbent properties of all of these materials are so effective that they are all 
being marketed commercially today - peat moss to help control moisture levels in garden 
soils, and diatomaceous sediment and charcoal as filtering materials. The addition of these 
materials to floors would have kept them dry, and the ash residues in particular would have 
reduced any odours. The silt size and abrasive qualities of ash also make it an effective 
insecticide (Hakbijl 2002). 
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In other ethnographic studies, the routine maintenance of house floors has sometimes been 
associated with symbolic meanings (e.g. Boivin 2000), and it is possible that in Iceland 
peaty turf and ash had some symbolic properties in addition to their practical, physical 
ones. It should be noted, however, that Askell Jonasson viewed floor maintenance 
practices as entirely practical. Repeated and varied lines of questioning failed to elucidate 
any symbolic meaning in or particular perceptions about the materials themselves. Ash was 
viewed as readily available, as an effective absorbent of moisture and odours, and as a 
valuable fertiliser for the fields. Likewise, there was no particular meaning or ritual 
involved in the practice of ash deposition - the task was not carried out at a particular time 
of day, and it was not the task of a particular person, but was done on an ad hoc basis. 
Nevertheless, it is significant that the maintenance of floors was consciously viewed as 
being 'good practice': it was important for the preservation of salubrious, hygienic, and 
comfortable living conditions inside the house. In addition, this 'good practice' for keeping 
a house clean and comfortable was clearly related to the self-esteem of the householders 
and the maintenance of social status through hospitality. Due to its location at an important 
local crossroad and its status as a church farm, I>venl would have received more than the 
usual number of visitors. Prior to the construction of the front parlours, visitors would have 
been entertained in the inner part of the house, and 'good' domestic practices such as the 
maintenance of the earthen floors would have been visible for all to see. 
It is impossible to know how long Icelanders have intentionally been depositing ash and 
turf on house floors. Several thirteenth-century Icelandic sagas mention sweeping and the 
use of reeds and straw as bedding material on house floors (e.g. Njal's Saga, Chapter 136; 
Gisli's Saga, Chapter 16) (Dent 2001,28; Magnusson & Palsson 1960,287), and the use of 
straw on house floors is also mentioned in several Old Norse poems that could be earlier in 
date (e.g. Lokasenna, verse 46; RfgsjJula, verse 27) (Larrington 1996, 46, 249). However, 
neither ash nor turf is mentioned as flooring material in the texts. As far as I am aware, the 
only reference to the spreading of ash on house floors occurs in the Saga of Harald 
Fairhair, in Heimskringla , which was written by Snorri Sturluson in the mid-thirteenth 
century. In this story, which purports to relate an event that took place in the late ninth 
century, ash was strewn about a hut by a sorceress in order to cover the tracks - literally 
and figuratively - of the men she had hidden so that they could help her murder two 
sorcerers (Sturluson 1992, 86). The ash had magical cleansing properties that helped to 
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eradicate all traces of the men, even to the supernatural sensibilities of the sorcerers, who 
were expert trackers. Of course, this mythical story provides no information about whether 
or not ash had been spread on the floors of houses in the Viking Age, but it hints at the 
possibility that ash may once have been perceived as a powerful cleanser, or that it may 
have been capable of symbolic cleansing as well as of physical cleansing. 
2.4 METHODOLOGIES FOR THE INTERPRETATION OF FLOOR 
FORMATION PROCESSES AND ACTIVITY AREAS ON 
ARCHAEOLOGICAL SITES 
Many floor formation processes and floor sediment characteristics that were observed at 
I>veni are comparable to those recorded in ethnoarchaeological and experimental studies 
conducted in other parts of the world (Table 2.5). One of the most important observations 
made by these studies is that artefacts are only rarely found in floor sediments. With the 
single exception of the broken plate fragments that had been swept against the north wall 
of the kitchen, the materials in the floor deposits at I>vera were minute: charcoal less than 2 
cm in size, bone fragments less than 2 mm in size, silt-sized ash residues, and microscopic 
organic residues, including the decomposed remains of plant tissues and dung. World-wide 
ethnoarchaeological and experimental studies reveal that such size sorting is typical of 
house floor assemblages, and that it has two main causes (Table 2.5) (LaMotta & Schiffer 
1999). First, cleaning by hand usually results in the removal of larger objects, leaving only 
smaller objects embedded in floor sediments. In addition, trampling causes objects to 
physically abrade and fragment, while scuffing of the floor surface by feet, like sweeping, 
causes larger, lighter objects to get moved to one side. The floor sediments at I>vera were 
typical in that the parts of the house where the floors had been heavily trampled contained 
charcoal and bone fragments less than 2 mm in size, while objects up to 5 cm in size, such 
as the plate fragments, were found only on the fringes of the areas of heavy traffic, 
adjacent to walls or under furniture. 
Archaeologists must therefore be aware that although the presence of artefacts in the floor 
deposit of a building may be suggestive of the activities that took place there, the 
distributions of larger artefacts (e.g. those over 1-2 cm in size) may be a less reliable 
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source of information about the spatial organisation of these activity areas than that of the 
fine residues. For this reason, it is important to study floor deposits using several different 
analytical techniques, including both macroartefact distributions and microrefuse and 
geoarchaeological analyses capable of revealing the distributions of the finer residues 
(Table 2.5). In addition to providing a more accurate picture of how space had been used, 
the spatial distributions of different size fractions can provide valuable information about 
the agents and modes of transport and the potential sources of the materials (Stein & 
Teltser 1989). In the geoarchaeological case studies presented in this thesis, sediment 
samples taken on systematic grids were sieved and analysed to the 1 mm size fraction and 
geochemical and geomagnetic analyses were used to detect even finer mineral and organic 
residues that could not be observed with the naked eye. Comparing the distributions of the 
larger and smaller size fractions provided more reliable information about the functions of 
different activity areas, as well as information about floor formation processes such as 
cleaning and trampling (Dunnell & Stein 1989; Sherwood et al. 1995). 
Table 2.5 Cultural floor formation processes and research strategies for identifying them. 
Observations made in world-wide ethnographic, Observations made at Research strategies 
ethnoarchaeological, and experimental studies I>vera, Iceland 
Deposition of material during occupation 
Primary deposition on floor surfaces 
• Items are often stored out of the way of heavy foot traffic • Most domestic refuse • Microrefuse, geochemical, 
(e.g. along the base of walls, in corners, under furniture) with the exception of ash and micromorphological 
• Primary refuse deposition tends to be of smaller items was disposed of in an analyses used to acquire 
«2cm) outdoor midden data on the minute floor 
• Types and patterns of primary refuse on floor surfaces • Raw fuel residues components most likely in 
will depend on culturally specific habits, beliefs, taboos, accumulated in fuel their primary context 
and perceptions of comfort, cleanliness, and purity storage area • Comparison of 
(Bartram et al. 1991, 103; Binford 1978,346; Bulmer • Fuel ash residues microartefact and 
1976,178-179; Deal 1985,254-258; Fladmark 1982; accumulated in kitchen macroartefact distributions 
Gifford 1980,98-100; Hayden & Cannon 1983; McKellar • Dung and hay to distinguish primary 
1983, cited in Schiffer 1996, 62-63; Murray 1980; accumulated in cattle byre refuse from secondary 
O'ConneIl1987,92-95) and sheephouse refuse and cached items 
Secondary deposition on floor surfaces 
• Types and distributions of natural materials (e.g. clay, • Ash was frequently • Spatial distributions of 
sand, plasters, plant materials) and secondary refuse on spread over floors burnt bone and high 
floor surfaces will depend on culturally specific habits, throughout the house and magnetic susceptibility used 
beliefs, taboos, and perceptions of comfort, cleanliness, and animal stabling areas to track the movement of 
purity • A mix of soil and ash hearth refuse 
(Boivin 2001, 73-111; Moore 1982; Sinclair 1953,22) and sometimes dung • Micromorphological 
could be used to fill analysis to identify the 
depressions in the floor composition of fine layers 
• Fresh turf was laid on within the floors 
floors, especially in heavy 
traffic areas and pantry 
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Observations made in world-wide ethnographic, Observations made at Research strategies 
ethnoarchaeological, and experimental studies I>vera, Iceland 
Trampling (including kicking and scuffing) 
Vertical displacement of objects 
o Greater depth penetration of smaller artefacts, while large, o Little vertical o Collected full depth of 
blocky particles tend to rise to the surface displacement observed, floor deposit for bulk 
o Greater depth penetration on looser, more permeable floor since floor sediments analyses 
sediments (up to 16 cm in sand) became very hard and o Subsamples taken from 
(Bartram et al. 1991, 104; Gifford 1978, 81-83; 1980, 10 1- compact . homogenised sediment 
102; Gifford-Gonzalez et at. 1985,808-810; Hayden & o Micromorphological 
Cannon 1983; Hitchcock 1987,417; Lewarch & O'Brien analysis used to assess the 
1981, 308; Nielsen 1991 a, 489; O'Connell et at. 1991, 67; integrity/disturbance of the 
Stockton 1973, 116; Villa & Courtin 1983, 275-277) floor deposits 
Horizontal displacement of objects 
o Greater displacement of larger and lighter artefacts o Areas of heavy foot o Microrefuse, geochemical, 
o Greater displacement on more compact floor sediments, traffic (e.g. central floor and micromorphological 
where there is less chance of artefact burial (up to 336 cm areas and corridors) analyses used to acquire 
on hard surfaces) contain artefacts and data on the minute floor 
(Bartram et al. 1991 , 104; Gifford-Gonzalez et at. 1985, bones <2 mm in size, components most likely in 
808-810; Nielsen 1991a, 491; Stock ton 1973;Villa & while larger pieces> 1 cm their primary context 
Courtin 1983,277; Wilk & Schiffer 1979,533) in size were found in the o Comparison of micro- and 
loose sediment along the macrorefuse distributions to 
edges of walls detect horizontal 
displacement of larger items 
Fragmentation of objects 
o More breakage of larger and less robust artefacts and o Areas of heavy foot o Microartefact and 
bones (e.g. thinner, less dense) traffic (e.g. central floor micromorphological 
o More breakage on harder, more compact floor surfaces areas, and corridors) analysis 
(DeBoer & Lathrap 1979, 133; Gifford-Gonzalez et at. contain artefacts and 
1985,813; Kirkby & Kirkby 1976,237; Nielsen 1991a, bones <2 mm in size 
493; Villa & Courtin 1983,278) 
Cleaning (including sweeping and hand removal) 
Horizontal displacement of objects 
o Frequent cleaning will usually result in the complete o Floors swept regularly o Microartefact, 
removal of primary refuse from house floors, but hard-to- o Frequently swept, geochemical, and 
reach places can act as artefact traps (e.g. along walls, central floor areas and micromorphological 
corners, under furniture) corridors contained few analyses used to acquire 
o 'Pick up cleaning' results in greater displacement of artefacts over 2 mm in data on the minute floor 
larger objects size components most likely in 
o Effects of sweeping vary depending on the type of broom o Large artefacts (e.g. their primary context 
and the hardness of the underlying floor, but generally it broken ceramics) were o Comparison of 
will displace lighter objects found next to the kitchen microartefact and 
o Greater displacement on more compact floor sediments, wall, where they were macroartefact distributions 
where there is less chance of artefact burial buried by loose sediment used to detect horizontal 
o More displacement of sharp or noxious objects, objects o Floor sediments were displacement of larger items 
that pose a hindrance to movement, and objects with little truncated/removed with a o Micromorphological 
value or recycling potential spade when they became analysis used to identify 
o More displacement where there is greater spatial too thick, and were used discontinuities (possible 
constraint on living space to fertilize the hay field cleaning/truncation events) 
o More displacement where cultural ideology dictates in the floor sediments 
cleanliness 
o More displacement where the individual(s) responsible 
for cleaning have more inclination and more time to clean 
(Arnold 1990; Binford & Bertram 1977,95; Boivin 2001, 
119; Cribb 1991, 128; Deal 1985,260; DeBoer & Lathrap 
1979, 128-9; Fladmark 1982; Hayden & Cannon 1983; 
Hitchcock 1987,416; McKellar 1983, cited in Schiffer 
1996,62-63; Murray 1980,497; Nielsen 1991b, cited in 
Sherwood 1995,451-452; O'Connell 1987,95; O'Connell 
et al. 1991,66; Simms 1988,204) 
80 
f 
I 
Observations made in world-wide ethnographic, Observations made at Research strategies 
ethnoarchaeological, and experimental studies I»vera, Iceland 
Abandonment behaviours 
Change of building form and/or function 
• Building may undergo structural changes or additions, • During its life, the size • Careful field observations; 
with the result that the pattern of floor formation process of the byre was altered, separate recording of 
will change and a new wall put in distinct floor layers; 
• Building may be used for storage of usable objects if place that capped an phasing of structural 
residents move to a house nearby, or if they plan to return earlier floor layer elements (e.g. post holes, 
• Building may revert to a different function (e.g. animal • House used to store hearths) 
building, barn, workshop, dumping area), with the result redundant objects since its • Micromorphological 
that there will be a change in floor formation processes abandonment (acts as the analysis used to detect 
(Deal 1985, 264-267; Joyce & Johannessen 1993, 150; 'attic ' for the new house) subtle changes in the nature 
Stevenson 1982,253) and rate of floor deposition 
Interruption of normal discard and cleaning practices; 
refuse deposition; symbolic 'death' assemblages 
• Immediately prior to abandonment, normal discard and • Not observed • Micromorphological 
cleaning practices may cease, resulting in refuse analysis used to detect 
accumulation on floors changes in the nature and 
• Abandoned structures may be used as refuse dumps rate of floor deposition 
• Structures may be abandoned (or destroyed) with objects 
placed on the floor in a meaningful or symbolic way 
(Hayden & Cannon 1983; LaMotta & Schiffer 1999; 
Stevenson 1982, 246) 
Removal of usable objects and features 
• Objects and features (e.g. hearths, posts) are more likely • Wooden partition wall in • Careful separation of fine 
to be removed if abandonment was planned and gradual, if the pantry was removed floor layers during 
residents do not plan to return, if residents move to a house after abandonment excavation 
nearby, if objects are portable, and there is a means of • Location of multiple 
transport context boundaries used to 
• The removal of certain objects and not others may be detect partition walls that 
dependent on the perceived value of certain items, cultural have been moved 
habits, beliefs, and taboos 
(Deal 1985; Gekas & Phillips 1973; Graham 1993,37; 
Lange & Rydberg 1972, 430; Moore 1982, 76; cited in 
Schiffer 1976, 192; Simms 1988, 208; Smith 1996; 
Stevenson 1982,241; Tomka 1993) 
While many of the cultural floor formation processes observed at I>veni were similar to 
those observed in other parts of the world, other processes were unique to Iceland. In 
particular, the deposition of turf and ash on the floors of residential and animal buildings 
appears to have been a localised adaptation to the climatic conditions and soils in Iceland-
a practice which made use of the highly absorptive/adsorptive qualities of readily available 
materials, and which may also once have had more symbolic connotations. In order to be 
able to identify the intentional deposition of turf and ash in archaeological floor deposits, it 
is necessary to integrate macroscopic observations, such as how floor layers are related to 
features such as hearths, with higher resolution analytical methods that are capable of 
elucidating the mode(s) and agent(s) of deposition. As discussed above, the particle size of 
the materials and the degree of size sorting provide information about how material was 
deposited, but it is also useful to be able to observe sedimentary structures such as bedding. 
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Both particle size analysis and micromorphological analysis can be used to detennine 
particle size and the degree of sorting; micromorphological analysis has the additional 
benefit of revealing any fine sedimentary structures that are present and any differences in 
the composition of individual lenses (Matthews 1995; Matthews et al. 1997; Milek 1997). 
It is also capable of detecting abrupt discontinuities or truncations within the floor 
sequence that may not have been detected in the field. For this reason, micromorphological 
analysis is one of the most important techniques used in the geoarchaeological case studies 
that follow. 
In addition to the varied and complex cultural floor formation processes, there is also a 
range of natural processes that may affect the final composition and structure of floor 
sediments (Table 2.6). Some of these processes can begin while the building is still in use -
the scavenging of bones by dogs, for example, as well as the decomposition of organic 
matter by bacteria and fungi. However, the majority of these processes become active after 
the building has been abandoned and the roof collapses, at which point the floor sediments 
become susceptible to the percolation of rain water, increased biological activity, and frost 
penetration. Common soil formation processes such as leaching, soil fauna activity, and 
plant growth are active in Iceland. However, it is worth noting that the low temperatures 
and short summers in Iceland do create slower rates of biological turnover relative to 
temperate regions. Fortuitously, this means that archaeological floor deposits are usually 
subjected to only minor disturbances by soil fauna (see Chapters 4 and 6). Freeze-thaw 
processes, which are active throughout the winter months in surface soils up to about 1 m 
in depth, have the potential to be very destructive (Olafur Arnalds, pers. comm.) (Table 
2.6). Whether freeze-thaw processes have an effect on archaeological floor sediments will 
depend on how deeply they were buried, whether they were wet at the time of freezing (i .e. 
whether their pores contained water that could swell on freezing), and the frequency with 
which winter temperatures in the local area fluctuate above and below freezing. 
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Table 2.6 Relevant natural floor formation processes and research strategies for identifying them. 
Observations made in world-wide field and Observations made in Research strategies 
experimental studies Iceland 
Scavenging of bones by canines 
Horizontal displacement, differential attrition, and loss of 
bones 
• Movement, attrition, and fracturing of larger bones • Dogs are potential • Examination of bones for 
• Loss of smaller, less robust bones scavengers signs of carnivore damage 
(Banning & Kohler-Rollefson 1992, 110; Bartram et al. (e.g. punctures, pits, 
1991,103; Binford 1981,42-81; Binford & Bertram 1977, scoring, furrows) 
79; Bu1mer 1976,179; Hill 1976; Kent 1981,368; Lyon 
1970; Miller 1975,212-213; Simms 1988,204-5) 
, Organic decay 
Shrinkage, loss of cell structure, and disappearance of 
organic matter 
• More rapid decay by bacteria and fungi in warm, moist • Most archaeological • Loss on ignition used to 
(but not anoxic), more biologically active environments and sites in Iceland are freely estimate the organic matter 
in oxidising conditions draining, and uncharred content of sediments 
• Organic matter decomposition causes an increase in organic matter rarely • Micromorphological 
acidity due to the production of carbonic and humic acids survives in an identifiable analysis used to identify 
• Organic matter decomposition contributes to elevated form organic staining, partially 
levels of total organic carbon content and many other decomposed organic 
elements, including phosphorus, nitrogen, calcium, residues and biominerals 
potassium, magnesium, and barium diagnostic of particular 
(Carr 1982, cited in Schiffer 1996, 164; Cook & Heizer organic remains (e.g. 
1965; Cronyn 2001; FitzPatrick 1993; Kenward & Hall phytoliths) 
2000) 
Leaching and redistribution of sediment components 
Degradation, fragmentation, and loss of calcareous 
materials (e.g. bones, ash) 
• More leaching in more acidic, permeable soils • Icelandic soils are • A comparison of the 
• More leaching with increased moisture weakly to strongly acidic spatial distributions of burnt 
• More leaching of smaller, less robust materials, (wetlands with abundant bone, calcium, and pH 
calcareous materials (e.g. calcined bone is more prone to Sphagnum particularly so) values can be used to detect 
dissolution than unburnt bone, which still has intact and provide ideal leaching 
collagen fibres) conditions for the • Micromorphological 
(Gifford 1981,417; Hare 1980; Miller 1975; Noe-Nygaard leaching of calcareous analysis used to detect 
1987,23) materials depletion pedofeatures 
Redeposition of calcium, phosphorous, iron, and other 
elements lower in the sediment profile 
• In reducing conditions, iron can reprecipitate as siderite • Calcareous, ferrous, and • Micromorphological 
• In oxidising conditions (e.g. lower boundary of a wetting phosphatic pedofeatures analysis used to detect 
front) iron can precipitate as oxides or hydroxides (e.g. of all kinds have been textural, crystalline, and 
coatings, pans, nodules) observed at l>vera, in soils cryptocrystalline 
• Where pH>7, calcium can reprecipitate as crystals of and in archaeological pedofeatures 
calcium carbonate or calcium phosphate sediments in Iceland 
• Where pH<5.5, phosphorus can form compounds with 
iron or aluminium, and in reducing conditions can form 
vivianite 
(FitzPatrick 1993; Landuydt 1990) 
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Observations made in world-wide field and 
experimental studies 
Faunalturbation 
Displacement of soil and objects and destruction of 
stratigraphic boundaries 
• Burrowing mammals and invertebrates can move 
soil/sediment and objects to depths of several metres 
• Size of objects moved depends on the size of the 
burrows; worms can move objects up to 2 mm in size 
• Accumulation of earthworm casts on the surface can bury 
objects at a rate of up to 5 mm per year 
• More faunalturbation in surface soils, neutral to alkaline 
soils, loamy soils, organically rich soils, and warmer 
environments (>7°C mean annual temp) 
(Bourliere 1964, 72-88; Edwards & Lofty 1972, 118; 
Rolfsen 1980, 116-117; Stein 1983; Thorp 1949; Wood & 
10hnson 1978,320-328) 
Alteration of soil chemistry 
• Earthworm casts contain higher pH, total and 
exchangeable Ca, exchangeable K and Mn, and available P 
than surrounding soils; abundant reworking by earthworms 
can therefore affect localised chemical signatures on a site 
(Stein 1983, 281) 
Floralturbation 
Vertical displacement of soil and objects and destruction 
of stratigraphic boundaries 
• Plants and trees mechanically mix soil during root growth 
and decay (the latter produces root casts) 
• Tree fall causes inversion and mixing of horizons and any 
objects in them 
• More floraltubation in surface soils 
(Mueller & Cline 1959; Rolfsen 1980, 115; Wood & 
10hnson 1978, 328-333) 
Freeze-thaw processes 
Destruction of original structure by ice lensing and 
alternating freezing and thawing 
• Ice lensing causes localised compaction, platy 
microstructures, and smooth-walled planar voids 
• Repeated freezing and thawing causes the fine silt 
suspended in melting water to form cappings on the 
lenticular peds 
(van Vliet-Lanoe 1985a; 1985b, 133-136; van Vliet-Lanoe 
et al. 1984) 
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Observations made in Research strategies 
Iceland 
• Iceland has few • Observation of animal 
burrowing animals (e.g. burrows in the field 
puffins) • Micromorphological 
• Some burrowing analysis used to detect soil 
invertebrates (e.g. worms, fauna channels and 
beetles, mites, but no excrement 
ants) are present, but their 
activity is limited by cool 
temperatures and short 
summers 
(Guomundsson 1987) 
• Earthworm activity is • Micromorphological 
limited by cool analysis used to detect soil 
environmental conditions fauna channels and 
excrement 
• Systematic sampling 
rather than spot sampling 
helps to avoid the 
misinterpretation of very 
localised signatures 
• There are few trees in • Micromorphological 
Iceland, but shrubs and analysis used to detect root 
herbaceous plants do channels 
penetrate soils and 
archaeological sediments 
• Root damage should be 
minimal if floors are 
buried by a sufficient 
depth of roof collapse 
• Freeze-thaw structures • Micromorphological 
are commonly observed analysis used to identify 
• Depth of frost freeze-thaw structures and 
penetration varies; deeply micro-sorting 
buried floor sediments are 
unlikely to be affected, 
while more shallow sites 
will be more susceptible 
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Observations made in world-wide field and Observations made in Research strategies 
experimental studies Iceland 
Vertical displacement of materials by frost heave 
• More uplift of objects with greater surface area and • Andosols are susceptible • Observation of frost-
greater effective height to frost heave since they · related features in the field 
• More uplift in more frost-susceptible sediments (silty) are silty, have high water • Micromorphological 
that have more available water, less of an overburden, retention, and are subject analysis used to identify 
slower freezing, and more freeze-thaw cycles to repeated freeze-thaw freeze-thaw structures and 
(Brink 1977; Corte 1962; lackson & Uhlmann 1966,454; cycles every winter micro-sorting 
10hnson & Hansen 1974; 10hnson et al. 1977; Kaplar 1965; • Depth of frost 
Lewis 1991,91; Taber 1929,461; Texier et at. 1998,454; penetration varies; deeply 
van-Vliet-Lanoe 1985b, 125-128; Wood & 10hnson 1978, buried floor sediments are 
338-341) unlikely to be affected, 
while more shallow sites 
will be more susceptible 
Horizontal displacement of objects by frost creep and 
frost thrust 
• Subsurface objects lifted by frost heave can move • Frost creep could occur • Observation of frost-
downslope upon thawing and settling in houses built on a slope related features in the field 
• Surface objects lifted by needle ice can move horizontally • Floors buried by roof • Micromorphological 
c.5cm/year ·collapse are protected analysis used to identify 
• More movement in more frost-susceptible sediments from surface processes freeze-thaw structures and 
(silty) that have more available water, less of an such as frost thrust micro-sorting 
overburden, slower freezing, and more freeze-thaw cycles 
(Bowers et al. 1983; Rolfsen 1980, 113; Texier et al. 1998, 
455; Wood & 10hnson 1978,347-348) 
Fragmentation of objects by frost wedging 
• Greater fragmentation of less robust, more porous • Depth of frost • During microrefuse 
artefacts and bones penetration varies; objects analysis, foliated bone 
• Breakage occurs in pores and along lines of structural in deeply buried floor fragments should be noted 
weakness, and may often result in laminar or foliated sediments are unlikely to as possible frost shatter and 
fractures be affected, while objects refitted whenever possible 
• Greater fragmentation with more available water, more in shallow sites will be 
rapid freezing, and more freeze-thaw cycles more susceptible 
(Miller 1975,219; Swain 1988; Taylor 2000, 21-23; van-
V1iet-Lanoe 1985b, 129) 
Although many post-depositional processes can be detected by careful field observations, 
processes such as the redistribution of calcium, phosphorus and iron, floral- and 
faunalturbation, and freeze-thaw microstructures, are easiest to observe using sediment thin 
section micromorphology (Table 2.6) (Matthews et al. 1997). In some cases, 
micromorphological analysis is also capable of filtering out the effects of these post-
depositional processes, thereby permitting more precise observations of the original 
composition and structure of floor sediments. For example, in thin section it is possible to 
identify areas that have been reworked by soil fauna or plant roots, and to omit those areas 
when describing the sediment and quantifying its components. This provides a more 
accurate assessment of the composition of the original floor sediments than microrefuse or 
geochemical analyses conducted on loose, homogenised sediment, since the latter 
inevitably includes any reworked, intrusive material that had infilled faunal or root 
channels. 
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Micromorphological analysis is also the most effective method of identifying organic 
remains that have been affected by the processes of decomposition or burning. Partially 
decomposed organic matter that cannot be recovered by flotation can often be identified in 
thin section on the basis of the remaining cell structure (Babel 1975; Goldberg et al. 1994). 
Even completely decomposed or combusted organic matter can sometimes be identified on 
the basis of the surviving silt-sized biominerals, such as phytoliths (e.g. for grasses and 
dung), calcium oxalate crystals (for some plants), and calcareous faecal spherulites (for 
dung) (Brochier 2002; Brochier et al. 1992; Canti 1999; Matthews et al. 1997). This 
potential of micromorphological analysis to identify the sources of decomposed organic 
matter is not matched by geochemical analyses, since many types of materials will result in 
elevated levels of the same elements. For instance, decomposed dung, decomposed plant 
matter, and their ashes will all contribute phosphorus, calcium, and potassium to floor 
sediments, and geochemical distribution plots alone cannot distinguish between these 
materials (see Appendix 3, Table A3.2). 
Even though bulk geochemical analyses cannot provide as precise or as diagnostic 
information about the original composition of floor sediments, they are an essential 
complement to micromorphological analysis. First, the fact that bulk sediment samples can 
be taken on a systematic grid (e.g. 0.5 or 1.0 m2) enables them to provide complete 
horizontal coverage of floor surfaces, while the need to take micromorphology samples · 
from exposed vertical sections and the cost of producing thin sections means that 
micromorphological analysis will always be more targeted. Complete horizontal coverage 
of floor surfaces is essential for the detection of activity areas that may not have been 
visible in the field - activity areas that may be inferred from their relative enrichment or 
lack of enrichment in certain elements or magnetic properties. Moreover, geochemical 
analyses provide essential information about the chemical preservation conditions in floor 
sediments and how they vary over horizontal space (Table 2.6). For example, it is not 
possible to use the distributions of bones, ashes, or metal artefacts to draw inferences about 
activity areas unless it is known that pH (which affects bone and ash preservation) and 
soluble salt content (which affects metal preservation) do not vary significantly across the 
floor surface. Likewise, since phosphorus can leach at pH 6-7 it is essential to know the 
horizontal distribution of pH values across a floor surface before it is possible to 
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understand the significance of phosphorus enhancement or lack of enhancement, or any 
phosphatic pedofeaturesobserved in thin section (see Appendix 3, Table A3.I). 
The ethnoarchaeological study at I>venl and the preceding overviews of floor formation 
processes clearly demonstrate that the most effective method of studying the organisation 
and use of space in Icelandic turf houses is to integrate a study of the layout of the 
buildings, their internal features, and their macroartefact distributions with multiple 
overlapping microscale datasets. Comparative microrefuse distributions, 
micromorphological analysis, and geochemical and magnetic analyses of microscopic 
residues are crucial for determining the final composition and structure of the floor 
sediments, for interpreting the original composition and structure of the floor sediments, 
and, on this basis, for interpreting the locations of activity areas. In the chapters that 
follow, the analyses of Viking Age building forms and internal features are followed by 
detailed microrefuse and geoarchaeological studies in which multiple overlapping data sets 
are used to improve the interpretation of floor formation processes and of the locations of 
activity areas. The insights into the range of possible floor formation processes that were 
gained during the course of the ethnoarchaeological study at I>venl formed a crucial part of 
my interpretive framework and will be referred to throughout this dissertation. 
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VIKING AGE HOUSES 
3.1 INTRODUCTION 
In Chapter 1, Viking Age farmsteads were introduced as discrete spatial, social and 
economic units. Although few Viking Age fannsteads have been completely excavated, 
sites such as Granastaoir, in Eyjafjorour, and Hofstaoir, in Myvatnssveit, suggest that 
fannsteads typically contained several buildings in a cultivated homefield that was 
surrounded by a boundary wall (tungaror). Archaeologists have traditionally distinguished 
Viking Age residential buildings from 'outbuildings' (utihus), such as cattle byres, hay 
barns, and sheep houses, on the basis of the presence of a hearth and/or cooking pit. This 
rule of thumb does seem to hold in most cases, although there are rare examples of small 
hearths or fire pits in buildings that primarily functioned as hay barns (see below). This 
caveat aside, the main residential buildings on Viking Age farmsteads may be identified on . 
the basis of their size and their large, central hearths. They were large, oblong buildings, 
usually with bowed long walls, which were built at ground level or with very slightly 
sunken floors. The aim of the following two chapters is to develop an understanding of 
how space inside these buildings was structured and used. 
Several different tenns have been used to refer to Viking Age houses in the archaeological 
literature. In Icelandic, they are usually called skalar (singular skali), a tenn which is most 
accurately translated into English as 'halls', but they are also sometimes called eldskalar, 
'fire-halls', or eldhus, 'fire-houses' (Byock 2001, 34; Eldjam 1958). These tenns are 
borrowed from the Old Norse written sources, particularly the thirteenth-century sagas, 
many of which purport to describe events and people in Viking Age Iceland (for a review 
of the saga references see Guomundsson 1889,206-227). The tenn skali is also used in two 
Eddic poems, Grfpisspa and VolundarkviOa, both of which may date as late as the 
88 
thirteenth century (Kellogg 1988,403; Larrington 1996,143). However, in Eddic poetry -
including VOluspa, which is usually dated to c. 1000 - the most common tenns for houses 
are hus and salr (Kellogg 1988, 209, 376-377; Larrington 1996,3; Page 1995,204). Skalar 
may therefore be a slightly anachronistic term for Viking Age houses. Its use by 
archaeologists appears to be a convention that was established early in the twentieth 
century, when it was common practice to look for the skalar that had been inhabited by 
famous characters in the sagas (Frioriksson 1994, 146-180), and when it was believed that 
Viking Age Icelandic houses could be reconstructed based solely on the saga literature 
(e.g. Guomundsson 1889). 
Both skali and salr are usually translated as 'hall ', a word derived from Old English heall. 
However, the tenn 'hall' has distinct connotations of the high-status and the non-domestic 
- it is usually used to refer to manor houses, living rooms in medieval castles, or large 
rooms used for assembling or entertaining large groups of people (AlIen 2003, 630). 
Herschend (1993; 1997; 1998), for example, who has written extensively on Scandinavian 
'halls', uses the tenn specifically for high-status Iron Age, Viking Age, and medieval 
rooms or buildings that were used for the entertainment of guests but were not used for 
domestic functions such as cooking. The tenn 'hall' is therefore rather inappropriate for a 
residential fann building. As will be discussed below and in Chapter 4, it is possible that 
the central living rooms in some Viking Age houses did acquire a primarily 'public' 
function (i.e. they were used for the entertainment and accommodation of guests), in which 
case the tenn 'hall' may be appropriate for these particular rooms. However, unless there is 
archaeological evidence for this function - or at least evidence that cooking and other 
domestic activities took place in other parts of the house - the tenn 'hall' is probably best 
avoided. It should certainly not be used for the house as a whole, which, as will be 
demonstrated below, could incorporate many different rooms with a wide range of 
practical and economic functions unrelated to the entertainment or housing of guests. 
It is also extremely common to find the tenn 'longhouse' or 'long-house' used for Viking 
Age houses in Iceland and elsewhere in the North Atlantic region (e.g. Byock 2001; Smith 
1995; Sveinbjarnard6ttir 1992; Vesteinsson 1998). Archaeologists who use this tenn are 
presumably alluding to the oblong shape of the house and are following Trier's (1969,46, 
as cited in Hennanns-Auoard6ttir 1989, 108) definition of a 'Ionghouse' as a residential 
building with a length-to-width ratio of at least 1:2. However, there is an alternative 
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convention that uses the tenn 'longhouse' to denote an elongated rectangular dwelling that 
has a cattle byre on one end and a residential space for humans on the other (Crawford 
1987, 145; Fenton 1982; 1985, 83; Schmidt 1994; Small 1982; StummarnHansen 2003b). 
Such dwellings were common, for example, during the Iron Age and Migration ~eriod in 
n orthern Gennany and Scandinavia, and continued to be used in some parts of 
Scandinavia during the Viking Age (Myhre 1980, 1998; Schmidt 1994; Skre 1996; 
Zimmennann 1992). Since Viking Age houses in Iceland do not incorporate cattle byres, 
the tenn 'longhouse', following the latter and more common English definition, is 
unsuitable. In order to avoid confusion or misleading tenninology, in this thesis the main 
residential buildings on Icelandic fannsteads will simply be referred to as 'houses'. 
This chapter contains an assessment of the macroscopic evidence that is available for all 
houses in Iceland that can be dated with certainty to the ninth, tenth, and/or eleventh 
centuries. There are 22 buildings that fall into this category, but this chapter largely focuses 
on the thirteen houses for which full plans, reports, or publications are currently available 
(Table 3.1). It provides an overview of the distribution of Viking Age houses and presents 
a discussion of their form and layout and the main features, deposits, and artefacts that 
have been found in them. It then considers the configuration of space inside the houses, 
using space syntax analysis as a tool for comparing the arrangement of different activity 
areas and the paths of movement through them. On the basis of this analysis, it puts 
forward some interpretations about how daily activities were organised, how visitors might 
have entered and interacted with the houses, and the social implications of how residential 
space was structured. Chapter 4 will then explore these issues further by presenting a 
detailed geoarchaeological study of occupation deposits in the tenth-century house at 
Aoalstrreti 14-18, in Reykjavik. 
3.2 DISTRIBUTION AND ARCHAEOLOGICAL CONTEXTS 
There are thirteen fully recorded Viking Age houses in Iceland, as well as a further eleven 
that have been at least partially recorded (Table 3.1). As mentioned in Chapter 1, these 
sites are not evenly distributed around the country, although most regions are represented 
to some degree (Figure 3.1). Eastern Iceland is the most poorly represented, with houses at 
the Viking Age fannstead of H6lmur still undergoing exc.avation. There is a concentration 
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of Viking Age settlements in the southwest, but because most of the buildings on these 
sites have only been partially excavated or remain unpublished, even in preliminary 
reports, they do not bias the data as much as might be expected. For example, of the cluster 
of sites in the Reykjavik area, complete plans are available only for the houses at 
Aoalstrreti 14-18 (1) and Suourgata 3-5 (35) and of the cluster of sites in the inland valleys 
around I>j6rsardalur, only Hvftarholt and Spllakot have been fully excavated. 
Table 3.1 Viking Age houses discussed in this chapter. For the locations of these sites, see Figure 
3.1. For the dating evidence see Appendix 1. 
Site Dates of House ID Other Fieldwork Notes and References 
Buildings* residential Dates 
(Century) buildings 
Aoalstneti lO"' House 1971-1975, House has two distinct phases (Nordahl 
14-18 2001-2003 1988; Roberts 2004; Roberts et al. 
2003; Roberts et at. 2002; 
Sveinbjomsd6ttir et al. 2004) 
Bessastaoir 1O"'-early (House 19) (Pit house 20) 1986-1996 House overlain by modem houses and 
Il'h not fully excavated (Garoar 
Guomundsson and Sigurour 
Bergsteinsson pers. comm., Nelson & 
Takahashi 1999) 
Eirfksstaoir 10" House Pit house 1895,1938, House has two distinct phases, only the 
1997-2002, latter of which is adequately preserved 
2004 for spatial analysis; west gable end 
damaged (Erlingsson 1899; 61afsson 
1998, 200 I a, 2005; l>6roarson 1964) 
Glaumbrer 11" (House) 2001,2002, House outline obtained from GPR 
2005 survey, but has only been partially 
excavated (Douglas Bolander, pers. 
comm., Steinberg 2001, 2004) 
Granastaoir 1O"-early House 9A Pit house 3 1987-91 (Einarsson 1995, Einarsson pers. 
II th House 9B comm. ; Einarsson 1992) 
Grelut6ttir late 9"-11" House Pit house I 1977-8 House has two distinct phases 
Pit house 11 (6lafsson 1980) 
Herj61fsdalur 10"'_11 " House 11 Structure I 1971-83 (Hermanns-Auoard6ttir 1989; 
House V Structure III Hermanns-Auoard6ttir 1991) 
Structure VII 
Hofstaoir, lO'h_II"' House AB Pit house A4 1908, 1965, House has three distinct phases, only 
Myvatnssveit Pit house A5 1992, the latter of which is sufficiently 
Pit house G 1995-2002 understood for spatial analysis; it was 
Structure E2 partially truncated by J6nsson and 
Bruun's excavation in 1908 (Amorosi 
et al. 1996; Frioriksson & Vesteinsson 
1997a, 1997b, 1998a, 1998b; 
Frioriksson et at. 2004; J6nsson & 
Bruun 1911; Lucas 1999, 2001a, 
2001b,2003) 
H61mur late 9th_10th (House 5) Pit house 1996-7, House only partially excavated 
1999-2001 (Einarsson 2003) 
Hvftarholt 11"' House VIlI Pit house I 1963-7 House III was damaged by the 
10"-11" (House III) Pit house V construction of a later byrelbam, and 
House IX Pit house VII its plan is incomplete; the western end 
Pit house IV of House VIII was damaged, and only 
Pit house X the latter of two phases was clear 
(Magnusson 1973) 
Isleifsstaoir 10"-11 " House 1939 House has two distinct phases, called 
Site Dates of House ID Other Fieldwork Notes and References 
Buildings* residential Dates 
(Century) buildings 
'level 2' 'levels ' 2 and 3, but only 'level 2' is 
fully recorded. Artefacts may represent 
a palimpsest of levels 2 and 3 
(Stenberger 1943a) 
Samsstaoir late 9'h_ (House) 1895, House only observed in sections below 
early lO'h 1971-2 the 11 'h_12'h century building 
(Rafnsson 1977) 
Skallakot 10"-11 'h House 1939,2001 West gable wall uncertain; some 
features on plan pre-date the house; 
room VII does not belong to the house, 
and is probably a later sheephouse 
(Gestsd6ttir 2002; Roussell 1943a) 
Snjaleifart6ttir 10'"-11''' House 1939 House plan is incomplete; two adjacent 
hearths may indicate the conflation of 
two phases in the plan (Stenberger 
1943b) 
Suourgata 3-5 10'" (House) 1971-5 House and attached smithy partially 
damaged by later building activity. 
10,h-century ash layers and post holes 
at Suourgata 7 may be the remains of 
another house, but too little remains to 
verify this (Nordahl 1988; 
Siguroard6ttir 1987) 
Sveigakot 10"-11" (House S4), 2000-5 Gable walls of S4 were damaged; only 
10" (House MTl) Pit house TI the sunken central aisle of MT1 
late 9'h_1 Olll (House PI-2) survives and a plan was not available at 
the time of writing; PI-2 was only 
partially excavated at the time of 
writing (Vesteinsson 2003, 2004, 
2005a) 
Vatnsfjorour early-mid House I (Structure 3 ) 2003-5 South end of house slightly damaged 
10'h (Edvardsson 2004, 2005; Edvardsson 
& McGovem 2005) 
Vioey 11'" (House) 1986-94 House was only partially excavated 
(Hallgrfmsd6ttir 1989, 1991 ; 
Kristjansd6ttir 1995) 
I>ingnes late 9'''_1 Olll (House) 1981 House was only partially excavated 
(6lafsson 1987) 
TOTAL NUMBER 13 +(11) 
* A detailed assessment of the dating evidence can be found in Appendix I 
(#) Building is incomplete, or was only partially recorded, and cannot be used for detailed spatial analysis 
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Figure 3.1 Map of Iceland, showing the locations of the Viking Age houses discussed in this 
chapter: Aoalstrreti 14-18, Reykjavik (1), Bessastaoir (5), Eiriksstaoir (8), Glaumbrer (10), 
Granastaoir (12), Grelut6ttir (13), Herj6lfsdalur (15), Hofstaoir (18), H6lmur (19), Hvitarholt (21), 
fsleifsstaoir (22), Samsstaoir (28), Skallakot (29), Snjaleifart6ttir (31), Suourgata 3-5 (35), 
Sveigakot (36), Vatnsfjorour (38), ViOey (39), and I>ingnes (40). 
As Figure 3.1 illustrates, Viking Age fannsteads were located in coastal areas or in river 
valleys, where freshwater and/or marine fish and birds were available, and where growing 
seasons were long enough to pennit the harvest of sufficient grass fodder to keep cattle and 
sheep alive (and if possible, milking) through the winter (Amorosi et al. 1998; McGovem 
et al. 2001; Vesteinsson 1998). Most areas of Viking Age settlement are still occupied 
today, but there are notable exceptions. The I>j6rsardalur valley in southwest Iceland, 
where Samsstaoir, Skallakot, and Snjaleifart6ttir are located, has been abandoned since at 
least the thirteenth century due to soil erosion and the drifting of volcanic ash from the 
Hekla volcano. Similarly, the site of Sveigakot is situated on an eroded plain on the 
nOlthem edge of the massive interior desert. The abandonment of these sites due to local 
environmental degradation was part of a widespread trend which saw the desertion of 
many inland Viking Age farms by the eleventh or twelfth century (Sveinbjamard6ttir 1983, 
1992). In most areas it is overgrazing by livestock, or the inappropriate management of 
grazing schedules in fragile upland ecosystems, which have been blamed for the 
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deterioration of upland farms (Dugmore et al. 2000; Simpson et al. 2001; Simpson et al. 
2004). 
Vesteinsson (1998, 12-17; 2000a, 168-169) suggested that the earliest farmsteads in 
Iceland typically had more than one contemporary house, citing Granastaoir, Bessastaoir, 
Herj6lfsdalur, Hvftarholt, and Suourgata 3-5 (Reykjavik) as examples. He believed that 
these sites were first occupied by large and complex groups of people, possibly comprising 
more than one family or household, which co-operated in the initial exploration of the 
landscape, the clearing of the land, and the running of the farm. According to Vesteinsson, 
these multi-household farms were short-lived: some sites, such as Herj6lfsdalur and 
Hvftarholt, were abandoned after a short period of occupation as a result of the 
reorganisation of land when the households parted ways, while other sites, such as 
Bessastaoir and Reykjavik, continued to be occupied by a single household. On the basis of 
these assumptions, he suggested that the presence of more than one household (and more 
than one house) on a single farm was a temporary solution to the initial challenges of 
immigration to a new land, and that after becoming more familiar with the landscape, the 
settlers re-organised themselves into the single-household farming units that formed the 
dominant underlying social structure (Vesteinsson 2000a, 169). 
Vesteinsson's hypothesis is extremely interesting and has potentially important 
implications for the understanding of early Icelandic society. However, a close 
examination of the putative multi-household sites reveals that Vesteinsson ' s interpretation 
of the excavation and dating evidence is open to debate. Although it is possible that one or 
two farmsteads did have more than one house dating to the Viking Age, the vast majority 
had only one, and even on those farmsteads that did have more than one house, there is 
insufficient evidence to support the view that they were built and used at the same time. At 
Granastaoir, for example, a small test trench close to house 9A exposed part of a three-
aisled building (structure 16), which Vesteinsson (1998) suggested could have been a 
second residential building. However, the excavator interpreted structure 16 as a probable 
cattle byre due to the composition of the floor deposits, which consisted of 'stamped earth 
and hay' and only isolated pieces of charcoal (Einarsson 1995, 92-94), and at present there 
is no evidence to refute this interpretation. Likewise, at Bessastaoir, where Vesteinsson 
(2000a, 168) suggested there were two contemporary houses, there is in fact only one 
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house that has the central hearth and curved long-walls characteristic of a main residential 
building (house 19) (Guomundur Olafsson and Sigurour Bergsteinsson, pers. comm.). 
At Herj6lfsdalur, both of the main residential buildings (houses 11 and V) may have dated 
broadly to the tenth-eleventh centuries (see Appendix 1), but based on site stratigraphy, 
Hermanns-Auoard6ttir (1991) proposed that these houses were built at different times. In 
particular, she believed that house IT, cattle byre VIII, and cooking structure I were 
associated with the earlier phase of the site (Figure 3.15). House 11 may have continued to 
be in use through the later phase of the site - a phase that also saw the additions of house 
V, cattle byre IV, and cooking structure III - but Hermanns-Auoard6ttir was uncertain 
about the function of house 11 in its later stage. In her description and plan of Viking Age 
Herj6lfsdalur, house 11 included numerous small pits that contained charcoal; however, in a 
later discussion of the building's function, Hermanns-Auoard6ttir (1989, 10-11, 94, 110) 
admitted that these pits might not have been Viking Age in date but could have been the 
product of medieval smithying activity. The distribution map of what she describes as 
'secondary' iron and slag shows the material to be concentrated in house 11 and the 
building that abutted it to the south, structure I (ibid., 30, fig. 4.19). As will be discussed in 
further detail below, the plan of house 11 also appears to represent a palimpsest of Viking 
Age and medieval building styles, which lends further support to the idea that the putative 
later phase of the house was confused with medieval activity on the site. It therefore seems 
likely that house 11 did not continue to be used as a residential building alongside house V . 
but rather was used for metalworking during a later medieval phase of the site. Even if the 
two houses were contemporary, this would have been during the later phase of the site, 
rather than the earlier phase, as suggested by Vesteinsson. 
At the site of Suourgata 3-5, in Reykjavik, two small buildings were found side by side, 
and although Vesteinsson suggested that they were both residential buildings, the presence 
of large quantities of slag, a crucible, and an ingot mould in the southern of the two 
buildings lend strong support to the interpretation put forward by the excavator, that it was 
a metal workshop (Nordahl 1988, 54-60). It should be mentioned, however, that about 50 
m to the north of the tenth-century house at Suourgata 3-5, another tenth-century house has 
recently been found at Aoalstrreti 14-18 (Roberts et al. 2003, and see Chapter 4). Although 
they date to the same century, is not possible to know whether the houses at Suourgata and 
Aoalstrreti were used contemporaneously or even whether they shared the same homefield. 
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The possibility that they were contemporary houses · in different parts of the same 
homefield cannot be ruled out, but it is equally possible that they represent a shift from one 
part of the homefield to another, or that the houses were on neighbouring farms, whose 
founders chose to place their houses within shouting distance. 
At the site of Aoalstrreti itself, there is a small possibility that there might have been two 
contemporary residential buildings. As will be explained in greater detail below and in 
Chapter 4, a stone-lined hearth belonging to a badly truncated tenth-century building was 
found at Aoalstrreti 18, just south of a well-preserved tenth-century house at Aoalstrreti 14-
16 (Nordahl 1988; Roberts et al. 2003). Some time after its initial construction, an annexe 
had been added to the south gable end of the house at Aoalstrreti 14-16, and the excavators 
proposed that the tenth-century building with the central hearth at Aoalstrreti 18 was 
probably part of this southern annexe (Roberts et al. 2003). However, due to disturbance 
by later building activity on the site, the strati graphic relationship between these two 
structures has been lost, and it is not possible to be sure whether the building at Aoalstrreti 
18 was part of this southern annexe or whether it was a separate residential building. 
At Hvltarholt, there were three houses that dated broadly to the tenth-eleventh centuries 
(houses Ill, VIII, and IX; see Appendix 1 and Table 3.1). Unfortunately, since there was no 
stratigraphic relationship between these buildings, it is not possible to know whether they 
were built at the same time, whether the second and third houses were added as the number 
of people occupying the farmstead grew over the course of 200 years, or whether they were 
built and occupied consecutively. The fact that house III was overlain by a byre/barn 
containing Viking Age artefacts indicates that this house, at least, did go out of use during 
the Viking Age (Magnusson 1973). This does not, however, exclude the possibility that 
house III was contemporary with houses VIII and IX during the earliest phase of the site. 
As can be seen in Table 3.1, Sveigakot is the only other farm that contained more than one 
Viking Age house. The site has only recently been excavated, and post-excavation work is 
still in progress, but the current assessment of the phasing of the site indicates that house 
Pl-2 was abandoned before the fall of a tenth-century tephra, while houses MT1 and S4 
were constructed afterwards. Moreover, house MT1 was probably abandoned at around the 
same time that house S4 was being built (Vesteinsson 2005b). Therefore, although three 
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houses at Sveigakot date to the tenth or tenth-eleventh centuries, the site stratigraphy 
makes it clear that they were built and occupied consecutively rather than concurrently. 
Of the nineteen Viking Age settlement sites considered here, it is therefore only Hvftarholt 
and Reykjavik that could potentially have contained more than one contemporary house. 
Contrary to Vesteinsson's (1998, 16-17; 2000a, 169) suggestion that it was the usual 
practice for the earliest colonists to settle together in groups of two or more households, by 
far the vast majority of farmsteads - at least 90% - appear to have contained only one main 
residential building. There could, of course, be a certain amount of variation in the size of 
the groups who settled together on a single farm, and in whether they decided to organise 
themselves into one household or several. Local environmental conditions and economic 
resources, for example, might have made it possible for one farmstead to sustain larger 
groups of people, and there may have been circumstances in which a large labour force 
was advantageous. Since it seems to have been rare to construct more than one house (if it 
happened at all), this chapter will consider other possible evidence for variations in the size 
and complexity of the groups that settled in Iceland, such as the size and layout of the 
houses, and the construction of other, smaller buildings that may have acted as an 
extension of domestic space. 
3.3 DESCRIPTIONS OF THE HOUSES, FEATURES, AND FINDS 
Viking Age houses in Iceland were oblong, turf-walled buildings, which sometimes 
included one, two, or three smaller turf buildings abutting the main structure. Where 
excavators have paid attention to the strati graphic relationships of the turf walls and have 
been able to discern their relative phasing, the smaller turf buildings have invariably been 
identified as later additions to the main structures, and for this reason they are referred to 
here as 'annexes'. Unfortunately, it is impossible to know how much time passed between 
the building of the main structures and the addition of the annexes - it could have varied 
from a few years to a few decades or even a few generations, and it is sure to have differed 
from site to site. Nevertheless, it is essential to consider how space was organised and used 
in the houses before and after the addition of the annexes. As will be demonstrated below, 
these additions dramatically changed the configuration of space inside the houses, and are 
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likely to indicate changes in the social and/or economic organisation of households over 
time. 
3.3.1 The Main Structures 
3.3.1.1 Size and Form 
The main structure of Viking Age houses, excluding any annexes, was usually divided into 
three main spaces, with a large space in the centre of the building and smaller spaces at the 
/ gable ends (Figure 3.2-Figure 3.6 and Chapter 4, Figure 4.3). The large central space was 
remarkably consistent in the organisation of its internal features : it always contained three 
aisles that were aligned with the main axis of the building, the central of which contained a 
rectangular, stone-lined hearth. These aisles were often separated by rows of post holes or 
post pads, but they could also be distinguished in other ways. There was often a difference 
in the elevation of the floors, for example, with the side aisles slightly elevated above the 
central aisle, and there could also be differences in the treatment of the floors, with the side 
aisles being 'cleaner'. This suggests that the side aisles may often have had some sort of 
floor covering, or may have consisted of raised wooden platforms, but, as will be discussed 
below, it is also possible that the deposition of ash was deliberately restricted to the central 
aisle. 
In contrast to the large space in the centre of Viking Age houses, the small spaces at the 
gable ends were normally not organised into three aisles, and they exhibited greater variety 
in their internal features. Some contained cooking pits or barrel pits, for example, while 
others did not contain any diagnostic features (Table 3.2). The boundaries between the 
large central space and the gable spaces were often physically delimited by partition walls 
- usually wooden partition walls indicated by rows of post holes or post pads, but in one 
case (Hvftarholt VIII) the partition wall was made of turf (see Figure 3.3b). As will be 
discussed below, the boundaries between the large central room and the gable rooms could 
also be marked by differences in the elevation or the treatment of the floors. In addition, 
the main entrances to the houses were always positioned towards one end of a long wall , at 
the boundary between the central room and one of the gable rooms, thereby causing the 
two spaces to be physically separated by a passageway or entrance vestibule. Secondary 
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entrances and the doors to annexes were also often placed at the boundary between the 
central room and one of the gable rooms (see Figure 3.2-Figure 3.6 and Chapter 4, Figure 
4.3). 
The only two Viking Age houses that do not appear to have been organised into a large 
central space with a central hearth and two smaller gable spaces are Herjolfsdalur II and V 
(see Figure 3.5c-d). These buildings consisted of only two spaces: a large space that 
encompassed two-thirds of the building and a small space at one gable end. As in other 
Viking Age buildings, the large spaces in Herjolfsdalur II and V were organised into three 
aisles aligned parallel to the long aX€s of the houses. The side aisles of these rooms were 
both higher and 'cleaner' than the central aisles, which contained fireplaces and ashy 
deposits. At the gable ends of these large rooms there were small spaces - narrower than 
the width of the side aisles - where the floors were elevated or 'clean'. These spaces were 
so small that they did not appear to be rooms in their own right, but rather continuations of 
the platforms in the side aisles. It is possible, of course, that they were used as small 
storage spaces and therefore functioned as small gable rooms; however, they were too 
small to be entered and used as separate rooms, and in the discussion below they are 
considered to be part of the large rooms to which they were adjacent. The gable room in 
each of the bipartite Herjolfsdalur houses shared many characteristics with the gable 
rooms in the tripartite houses. In Herjolfsdalur II, the room at the south gable end was 
physically separated from the large room by the main entrance (Figure 3.5c). It contained a . 
barrel pit and a cooking pit, the latter of which was subsequently replaced by a rectangular, 
stone-lined hearth (see below). In Herjolfsdalur V, the boundary between the small gable 
room on the north end of the house and the large, three-aisled room on the south end was 
marked by a stone pavement and an entrance to a cattle byre. Therefore, although the 
Herjolfsdalur houses were unusual in that they had only one gable room rather than two, 
this room seems to have functioned in the same way as the gable rooms in the tripartite 
houses. 
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Figure 3.2 Plans of Viking Age houses: (a) Eirfksstaoir (after 6lafsson 1998, fig. 22, excluding 
the features that belong to an earlier phase of the house); (b) GranastaOir 9 (after Einarsson 1995, 
fig. 26); (c) Grelut6ttir (after 6lafsson 1980, foldout between pages 33 and 34); (d) H6lmur 5 (after 
Einarsson 2003, fig. 2). . 
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Figure 3.3 Plans of Viking Age houses: (a) Hvftarholt III (after Magnusson 1973, fig, 11); (b) 
Hvftarholt VIII (after Magnusson 1973, fig. 25); (c) Hvftarholt IX (after Magnusson 1973, fig. 29, 
excluding features not contemporary with the house); (d) fsleifsstaoir 'level 2' (after Stenberger 
1943a, fig. 104). . 
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Figure 3.4 Plans of Viking Age houses: (a) Skallakot (after Roussell 1943a, fig . 23, excluding 
features that were not contemporary with the house); (b) Snjaleifart6ttir; (c) SU0urgata 3-5, 
Reykjavik (after Nordahl 1988, fig. 66). 
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Figure 3.5 Plans of Viking Age houses: (a) Sveigakot S4 (after Gfslad6ttir & Vesteinsson 2004, 
fig. 2; 2005, fig. 2; Milek 2003, fig. 3); (b) Vatnsfjorour 1 (after Edvardsson 2005, fig. 1); (c) 
Herj6lfsdalur II (after Hermanns-Auoard6ttir 1989, fig. 5:39); (d) Herj6lfsdalur V (after Hermanns-
Auoard6ttir 1989, fig. 5:46, excluding features that were not contemporary with the house). 
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Figure 3.6 Plan of the Viking Age house at Hofstaoir, in Myvatnssveit, during its final 
phase (after Aldred 2003, fig. 1, and a plan provided courtesy of Fomleifastofnun Islands). 
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Table 3.2 Significant features of Viking Age houses (for references see table Table 3.1). 
House Dimensions* Significant features * 
-5 El OJ) 
I:: 0 ~ 8 
<il <il e b 
.., I:: 
.., 
.5 .., <.) <.) 
---. 
Vl fa El .... .., 0 
§ 0 ---. b :3 Vl ~ -0 I:: .9 ==@ ~ :c- .., .., ~ I:: ~ ~ <il :5 i ~ 0- '@ § OJ) ~ .~ 8. § El I:: I:: ~ .., 0 
.9 g -g ~ --0 ..: ~ .~ fa .., Vl .~ ~ ==@ ~ 0.. 
-5 bO > 
.., 0-I:: 0- S .... OJ) .~ .., t;:: ~ ;., ---. J ~ I:: oD I:: '" <il ~ El <.) Vl S b ~ ~ '-' Vl .., ~ ~ <il 
'" 
Vl I:: <.) I:: ~ g .., e .., ==@ .@ .., .., <.) t:a ~ Vl >< ~ fa ~ ~ 0 .... ---. .., o El 
.5 ~ .... <.) E oD 0.. tl .., El OJ) <8 g -0 .., Vl '-' Vl ] .§ 1::---' ~ El ~ .., tE o..c:: 8. 0 .., ~ 'Vi -5 8 '>( <.) I:: 8 8 -0 5 .., -0 ] I:: .- ] .~ ~ I:: I:: .., .., ~ <8 .., 0- -0 '@ 8 I:: 5 8-0 5 ~ ~ ~ 0- 0 & ~ .., s is fa c:: .:( a:l Cl) Cl) u u Cl 
Aoalstneti 16.7 x 5.8 96.9 v- I I I 4.37 x 1.07 1 2 2 
Bessastaoir 19 - x 5.4 - v- v- - - - I >2.6 x 0.80 - 2 -
Eirfksstaoir 12.3 x 3.8 46.7 v- I I I 2.95 x 0.65 1 2 ? 
Granastaoir 9 14.7 x 5.4 79.4 v- I 1 2 I 4.34 x 0.9 2 2 2 
Grelut6ttir 13.4 x 5.4 72.4 v- I I 3.10 x 0.9 2 ? 
Herj6lfsdalur II 13.5 x 3.5 47.3 1 >2 2 
Herj6lfsdalur V 10.0 x 3.5 35.0 I I ? (1.3 x 0.8) 2 2 ? 
Hofstaoir AB 35.9 x 7.7 276.4 v- v- I I I 1.20 x 0.70 (8) 2 2 
H6lmur 5 - x 3.8 - - - - I 1.40 x 0.74 2 1 -
Hvftarholt 1II (20) x 6.3 (126) v- v- I I 1.80 x 0.50 2 -
Hvftarholt VlII (18) x 5.0 (90) V- v- I I 1 1.50 x 0.50 >2 ? 2 
Hvftarholt IX 16.3 x 5.0 81.5 V- v- I I 1.00 x 0.55 I 2 
Isleifsstaoir 2 19.8x5.6 110.9 .; v- I 1 2.40 x 0.95 1 2 I 
Skallakot 26.0 x 5.4 140.4 .; 1 I I I 2.40 x 0.65 2 1 
Snjaleifart6ttir 16.3 x 5.5 89.7 v- I 1 1.80 x 0.70 1 2 
Suourgata - x 3.5 - 1 ? ? 1 1.20 x 0.75 1 ? -
Sveigakot S4 - x 4.7 - .; I 1 1.38 x 0.40 2 2 
Sveigakot MT I - - - - - - - I 1.35 x 0.40 2 -
Sveigakot PI-2 - - - - - - - - - - - -
Vatnsfi orour I 14.3 x 4.9 70.1 .; V- I 1 1 1 1.98 x 0.60 1 
Vioey - - - - - - - - - - -
l>ingnes - - - 1 - - - - - - -
Dimensions and significant features of the main structure, excluding any annexes 
./ Present (only presence/absence data available) 
? Possibly present 
(#) Data estimated on the basis of partially disturbed field evidence 
~ 
~ 
fa 
.., 
~ 
Vl § 
<8 
~ 
0.. 
;., 
oD 
-0 
.., 
~ 
El 
El 
0 
8 
.., 
~ 
Cl 
-
I 
2 
I 
1 
-
-
2 
-
-
-
-
-
---. 
Vl 
'-' ~ 
's.. 
.., 
OJ) ~ ] fr g tE <.) 
-5 -5 
. ~ .~ 
El S 
0 0 
8 8 
.., .., 
~ ~ 
Cl Cl 
- -
I 
I 
1 I 
- -
- -
1 
- -
- -
- -
- -
- -
- No data available (evidence has been disturbed, or was incompletely excavated or recorded) 
Annexes 
Vl 
==@ 
~ 
OJ) 
I:: 
.,g 
.., 
-5 Vl 
~ Vl ~ ~<il 
'@ 
.9 ~ Vl ~ <il ---. OJ) 
~ '" fa Vl .5 ~ <.) 
's. § ... ~ ---. ---. ''-= fa <8 ~ ~ Vl 8 .... ] <8 Vl ~ .., 's.. ~ ~<8 ~ ~ 0.. 0 0.. .., :a Vl oD Vl I:: .., ~ 0 ~ 
-5 -5 -5 -5 .... t;:: oD I:: Vl .~ .~ .~ .~ 
-5 -5 -5 -5 
El El El El .~ .~ .~ .~ 
0 0 0 0 
8 8 8 8 Vl Vl Vl Vl .., .., .., .., 
>< >< >< >< .., .., .., .., 
.., .., .., .., 
~ ~ ~ ~ I:: I:: I:: I:: I:: I:: I:: I:: 
Cl Cl Cl Cl .:( .:( .:( .:( 
I I (I) 
- - - - - - - -
I I 
1 1 
I 1 
I 
I 
I I 2 I I 
- - - - - - - -
- - - -
? I 1 
1 1 
I 1 
1 ? 1 I 1 
2 
- - - - - - - -
I 
- - - -
- - - - 1 
2 
- - - - - - - -
- - - - - - - -
The main structure (excluding any annexes) of most Viking Age houses had an internal 
length of 13-20 m, although they could be as short as 10-12 m (Herjolfsdalur V and 
EinKsstaoir) and as long as 26 m (Skallakot) (Table 3.2). Their maximum internal width 
normally ranged from 3.5-6 m, creating a length:width ratio that was between 1:3 and 1 :4, 
but some houses were slightly shorter and squatter, with a length:width ratio as low as c. 
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1: 1.25 (Grelut6ttir, Granastaoir). The most elongated houses, which had a length:width 
ratio of c. 1 :5, were also the largest houses, Skallakot and Hofstaoir AB. While the size 
distribution of Viking Age houses approximated a normal curve with a mode at 80-100 m2, 
Hofstaoir AB had an internal surface area of around 276 m2, making it twice as large as 
any contemporary house excavated to date (Figure 3.7). It should be noted, however, that 
this unusually large size appears to have been a late development in the history of the 
house. Post-excavation analysis of Hofstaoir AB is still in progress, but work done to date 
suggests that in its first phase the house might have been only 16 m long - an average size 
for Viking Age houses. Subsequently, during the late tenth and early eleventh centuries, 
the gable ends of the house were extended, first to the south to a length of c. 22 m and then 
again to the north and south to its final length of c. 36 m (Gavin Lucas, pers. comm.). The 
unusually large size of this house in its final phase was only one of the anomalous 
attributes of the site of Hofstaoir in Myvatnssveit; several others will be discussed 
throughout this chapter. 
Figure 3.7 Size distribution of Viking Age houses, excluding any annexes. 
The outlier, with an internal surface area of c. 276 m2, is Hofstaoir AB. 
The walls of Viking Age houses were 1-2 m thick and were constructed of turf, 
occasionally with stone footings at the base of the inner and/or outer facing of the wall. 
Excavators do not always note which technique(s) were used to construct the turf walls, 
but it appears to have been most common to use long sheets of strengur turf. Hofstaoir AB, 
pingnes, and Ein1<:sstaoir therefore stand out as unusual in that they incorporated 
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klombruhnaus, wedge-shaped turf that was laid in a herringbone pattern (Aldred 2003, 10; 
6lafsson 1987, 345-348; 1998, 17). Since turf in Iceland usually contains internal stripes 
due to the presence of black, grey, or cream-coloured tephra layers and/or due to the 
horizonation of oxidised iron (see Chapter 2, Figures 2.5 and 2.10), the use of strengur 
produces a pattern of horizontal stripes while klombruhnaus produces a zigzag pattern. At 
Hofstaoir AB, it was only the outer facings of the walls of house AB and the annexe on its 
north gable, C2, that were made using klOmbruhnaus; the inner facings of the walls were 
constructed with strengur, as were the walls of the two southern annexes, A2 and Dl. This 
deliberate selection of different building techniques, each of which produced a very 
different appearance in the wall, could have communicated information about the buildings 
- perhaps distinguishing the 'public' function of the large main structure from the more 
'domestic' functions of annexes A2 and D1 (see below). 
As can clearly be seen in Figure 3.2-Figure 3.6 and Figure 4.3, the main structure of most 
Viking Age houses had distinctly curved and symmetrical long walls. H6lmur 5 and the 
house at Suourgata 3-5, in Rekjavik, do not appear to have had bowed walls, but the 
former was only partially excavated and the latter was so badly disturbed that there is some 
uncertainty about its original shape. The widths of Snjaleifart6ttir and Herj6lfsdalur V 
were only 0.5 m more at their middle than at their gable ends, so the bowed effect was 
negligible. However, the house that stands out as most unusual is Herj6lfsdalur Il. This 
house was asymmetrical, with a southern gable end that turned inwards, and a northern . 
gable end that did not. The walls in the northern half of the building also differed markedly 
from the walls in the southern half of the building - and from the walls of all other Viking 
Age houses in Iceland - in that their foundations were constructed entirely of stone (Figure 
3.5c). Considering these differences, it is possible that the plan of the house is actually a 
palimpsest of two phases. Hermanns-Auoard6ttir (1989, 110) had noted that there was 
medieval smithying activity in the area around house Il, and that most of the pits in the 
centre of the northern half of the building could have been associated with this later 
activity. It is therefore possible that the stone-built square northern end of house IT is 
actually the remnant of a later structure that was built on top of the ruins of the Viking Age 
house. 
The pronounced curvature of the long walls of most Viking Age houses is likely to have 
had an effect on the design of their roofs. Architectural studies by Jochen Komber (pers. 
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comm.) and reconstructions of bow-sided Viking Age houses by architects in Scandinavia 
(Schmidt 1994) indicate that the convex ground-plan had to be matched by a roof with a 
convex ridge. Further evidence for convex roofs may be found in Viking Age art: on 
Viking Age coins, Gotlandic picture coins, and, most vividly, on the miniature model of a 
house on the head of an iron staff that was found in a grave at Klinta, bland (Foote & 
Wilson 1970, 152; Schmidt 1994, 132-137). The deliberate choice to construct houses with 
curved long walls and roofs - despite all the technical challenges that this would have 
posed - suggests that the shape was important and held some significance to Viking Age 
Icelanders. Schmidt (1994, 156-158) noted the aerodynamic properties of houses with 
curved walls and roofs, and also pointed out that it might have been an advantage to have 
more space around the central hearth, where the houses were widest. Nevertheless, he felt 
that the functional advantages of this form must have been minimal compared to the 
challenges of constructing symmetrical, curved walls and roofs, and he proposed that this 
distinctive shape was probably the result of tradition - the gradual evolution of a building 
style that had started earlier in the Iron Age when houses began to be built with slightly 
rounded corners and/or very slightly curved long walls (cf. Myhre 1980; Skov 2002; Skre 
1996). In addition to being the product of a long-standing tradition of the 'appropriate' way 
to construct a house, it is also possible that the distinctly curved shape of Viking Age 
houses was in some way symbolically significant, an idea that will be discussed further in 
section 3.4.2, below. 
The roofs of Viking Age houses were supported by an internal framework of timber posts. 
As has already been mentioned, the large central rooms usually contained two rows of post 
holes and/or post pads aligned with the main axis of the structure; these were the settings 
for timber posts that must have borne most of the weight of the roof (Figure 3.2-Figure 3.6, 
Figure 4.3). In addition, many houses appear to have had at least one central post that 
supported the ridge beam directly. The best evidence for this was in Hofstaoir AB, where 
eight large post holes/pads belonging to different phases of the building were found north 
of the hearth in the middle of the central aisle (Figure 3.6) (Aldred 2003, 9). With a width 
of 7.7 m, it is not surprising that the roof of Hofstaoir AB required this extra support. In 
addition to the central posts and the two rows of posts that separated the central aisle from 
the side aisles, there was often, but not always, another row of post holes and/or post pads 
along the inner edges of the long walls. Where these are absent, such as at Grelut6ttir, 
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H6lmur 5, and Herj6lfsdalur V, the weight of the eaves may have fallen directly onto the 
turf walls. 
Although it cannot be proven, it is possible that the posts that lined the inner edges of the 
long walls also supported wooden wainscotting. This is particularly likely in Hofstaoir AB, 
for instance, where there was an alignment of stones about 70 cm from the long walls, 
which followed their curve; although some of these stones may have supported structural 
posts, not all of them would have been needed for this purpose (Figure 3.6) (Aldred 2003, 
10-11). In Vatnsfjorour 1 and in all three of the Hvftarholt houses there were rows of 
stones and/or small stake holes just inside the long walls, and in the latter there were far 
more than were needed for structural posts to hold up the roof, even taking into 
consideration the fact that some might represent post replacements. At fsleifsstaoir, there 
were rows of small stake holes 60-80 cm from the inner edges of the long walls in the 
central room. Stenberger (1943a, 163) noted that these holes were too small to be the 
settings for roof-supporting posts, and was therefore uncertain about their function. 
Sveinbjamard6ttir (1975, 36) suggested that they might have supported wainscotting, and 
indeed it is hard to imagine what other function they might have had. If these post 
alignments did support wainscotting, the turf walls would not have been visible from the 
inside of the house, and the wooden panels could have been decorated, or could have 
supported decorative objects, such as wall-hangings. Evidence for wainscotting may 
therefore indicate a slightly more elaborated space. It should be noted that if the post 
alignments at Hofstaoir and fsleifsstaoir did support wainscotting, this would have reduced 
the width of the houses by around 1.5 m. Even considering that it would have been 
important to keep some space between the wooden panels and the turf walls in order to 
protect the wood from rot, a space as wide as 60-80 cm seems rather excessive. These 
spaces may therefore have had additional functions; for example, they may have been used 
for storage (Aldred 2003, 11). 
3.3.1.2 Entrances 
Half of the Viking Age houses that have been fully excavated to date had two outside 
entrances, while the other half had only one - or at least only one that was preserved. 
Houses that had two outside entrances always had one that was larger and more elaborate 
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than the other - for example, with a stone pavement, evidence for wainscotting within the 
entrance passage, or a . porch (Figure 3.2-Figure 3.6, Figure 4.3). At Granastaoir and 
Hvitarholt V, for example, the entrances in the western long walls were larger and had 
stone footings for wainscotting, and therefore appeared to be · more elaborate than the 
entrances that gave access directly to the northern gable rooms. At Hvftarholt VIII and 
Skallakot, it was the southwest entrance that was larger and more elaborate, at 
Vatnsfjorour and Aoalstrreti it was the northeast entrance, and at EinKsstaoir it was the 
entrance in the southern long wall. These larger, more elaborate entrances may be 
interpreted as the 'main ' entrances, or 'front' entrances to the buildings. 
If the house was situated on a slope, and the two entrances were on opposite long walls, it 
was the smaller 'secondary' entrances that faced upslope, while the main entrances faced 
downslope (e.g. Aoalstrreti, EinKsstaoir, Granastaoir 9A). At Hofstaoir AB, the entrance in 
the eastern long wall was wider and had a very substantial stone pavement, and has 
therefore been interpreted as the 'main' entrance, even though the door in the opposite long 
wall had a turf-built passageway abutting it (E2, Figure 3.6). This passageway led towards 
a separate building (E2) that has been identified as a lavatory on the basis of sediment 
analyses (Milek et al. forthcoming), so it is probably not incorrect to interpret the western 
entrance to Hofstaoir AB as the 'back door' . This distinction between the 'main' I'front' 
entrances and 'secondary' /'back' entrances has important implications for the space syntax 
of the buildings, especially regarding the paths of movement of visitors to the house, who · 
were probably more likely to enter by the main entrance (see section 3.4.1, below). 
With the exception of the main entrance to Herj6lfsdalur V, which was nearly in the 
middle of the western long wall, the main entrances to Viking Age houses were always 
placed towards one end of one of the long walls. As mentioned above, this position 
coincided with the boundary between the large central room and one of the smaller gable 
rooms. Immediately inside the entrances, there were small spaces or passages, often but not 
always defined by stone pavements or rows of post holes or post pads, which physically 
separated the central room from the gable room (Figure 3.2-Figure 3.6, Figure 4.3). In 
terms of the space syntax of these buildings, these entrance spaces served as 'transitional 
spaces ' ; i.e.,their main function was to provide access to other rooms. 
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There was slightly more variation in the placement of 'secondary' entrances. Usually they 
were located towards one end of a long wall, where, like the main entrances, they 
reinforced the boundary and created a 'transitional space' between the large central room 
and one of the gable rooms. Whether they were on the same long wall or the opposite long 
wall as the main entrance could vary: at Skallakot and Vatnsfjorour, for example, they 
were on the same long wall, while at Ein1csstaoir and Hofstaoir, they were on the opposite 
(Figure 3.2-Figure 3.6). The secondary entrances in Granastaoir 9A, Aoalstrreti, and 
Herj6lfsdalur V were slightly unusual in that they gave access directly to one of the gable 
rooms. At Herj6lfsdalur V, the door was in the middle of the north gable wall, while at 
Granastaoir and Aoalstrreti it was in a corner between the 'back' long wall (i.e. opposite 
the long wall with the main entrance) and one of the gable walls (Figure 3.2b, Figure 3.5d, 
Figure 4.3). 
Granastaoir 9 and Herj6lfsdalur V were also unusual in that they had a third outside 
entrance via an annexe. In Herj6lfsdalur V, this entrance was through a cattle byre 
(structure IV) that was connected to the house by a passageway on the north end of the 
eastern long wall (Figure 3.5, Figure 3.15). As was common for secondary entrances, the 
door to the cattle byre was located at the boundary between the main room and the gable 
room, and would have helped to reinforce the boundary between the two spaces. In 
Granastaoir 9, the third entrance was through a small sunken building on the south gable 
end of the house (annexe 9C, Figure 3.2b). As will be discussed below, the addition of this 
annexe and its outside entrance had a dramatic effect on the space syntax of the house . 
. An interesting, if enigmatic feature that was occasionally associated with the main entrance 
to Viking Age houses was a sunken stone 'box ' - a rectangular pit, 50-60 cm long, 40-55 
cm wide, and 20-30 cm deep, that was lined on its four sides and its base by flat stone slabs 
(Figure 3.8). Sunken stone boxes have been found in Granastaoir 9A, Skallakot, and 
Vatnsfjorour 1, where they were situated inside the main door on the gable side of the 
entrance vestibule or passageway (Figure 3.2b, Figure 3.4a, Figure 3.5b). A similar feature 
might also have been present in an earlier phase of the house at Suourgata 3-5, although it 
was not identified as such by the excavator. Inside the main entrance to the Suourgata 
house, underneath a stone pavement, there was a 40-cm-wide pit that was lined on one side 
with an upright stone slab 50 cm long and 20 cm high (Nordahl 1988, 63). It is possible 
that this feature was a sunken stone box which was partially dismantled before it was 
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covered by the stone pavement during a later phase of the house. Very similar but slightly 
larger stone boxes were also found in the main entrance passages of fsleifsstaoir 'level l' 
and SWng, which date to the eleventh to thirteenth centuries (Table 3.3). 
Figure 3.8 Stone boxes located at the main entrances to houses: (a) Skallakot (Gestsd6ttir 2002, 
fig. 3); (b) Vatnsfjorour (photo used with the permission of Fornleifastofnun Islands). 
Table 3.3 Stone boxes associated with the main entrance passages of early Icelandic houses. For 
references, see Tables 1.1 and 3.1. 
House Location of stone box as experienced Length and Depth Volume 
by someone entering the main door width (cm) (cm) (cm2) 
Houses dating to the 10th -11 III centuries 
Granastaoir 9A Left of entrance (gable side) 59 x 55 29 94,105 
Skallakot Left of entrance (gable side) 55 x 46 20 50,600 
Vatnsfiorour Right of entrance (gable side) 55 x 40 25 55,000 
Suourgata (?) Right of entrance (central room side) (?) 50 x 40 (?) 20 (?) 40,000 
Houses dating to the 11th_13th centuries 
Isleifsstaoir 'level I' Right of entrance (gable side) 75 x 65 40 195,000 
Stong Left of entrance (central room side) 70 x40 35 98,000 
The sunken stone box in Granastaoir 9A was immediately adjacent to another sunken 
container, a carved stone 'vat', possibly made from tufa, which was 59 cm long, 55 cm 
wide, and 16 cm deep (Einarsson 1995, 81, 98). This vat bears some resemblance to the 
stone box at Skallakot, which was partially made up of a carved, but broken tufa vessel, in 
which one side had been replaced by a flat stone slab (Rous sell 1943a, 65). In this context, 
it is also relevant to mention the large, rounded stone 'bowl' that had been placed in a 
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niche inside the mam entrance passage in the eleventh- to thirteenth-century house at 
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1>6rarinsstaoir (Eldjarn 1949, 17). This naturally hollowed-out basalt 'bowl' was about 14 
cm deep, and was interpreted by the excavator as a wash basin. 
Unfortunately, the function of these sunken stone boxes and vats remains unknown. Their 
fills did not contain any artefacts or residues that might indicate what had been kept inside 
them (Edvardsson & McGovem 2005, 10; Einarsson 1995, 81; Roussell 1943a, 65), and if 
they ever did serve as containers, it must be assumed that they were emptied prior to the 
abandonment of the houses. The carved stone vat in Granastaoir 9A, like the stone bowl at 
1>6rarinsstaOir, could potentially have held a liquid, and although it cannot be proven, it is 
not inconceivable that it held water in order to permit people entering the house to wash 
their hands. The stone boxes, on the other hand, were not water-tight and must have been a 
receptacle for something solid. It is safe to presume that their function was related to an 
activity that took place upon entering and/or leaving the house, and it is possible that 
objects such as weapons or offerings of some kind were placed into them or taken out of 
them while people entered or left the building. 
3.3.1.3 Central Rooms 
As mentioned above, the large central rooms in Viking Age houses were remarkably 
consistent in the organisation of their internal features. The space within them was always 
made up of three aisles, which were aligned parallel to the main axis of the building: a 
central aisle, which had a long rectangular hearth in the middle of it, and two side aisles 
adjacent to the long walls (Figure 3.2-Figure 3.6, Figure 4.3). These aisles were separated 
by two rows of post holes or post pads, which provided settings for the main timber 
framework that supported the roof. Their widths varied according to the width of the 
house, but the side aisles were normally similar in width or slightly narrower than the 
central aisle. In Hofstaoir AB, the side aisles were unusually wide, measuring up to 2.3 m 
from the inner rows of post holes to the edges of the long walls. However, as discussed 
above, there were two other rows of posts pads about 70 cm from the long walls that might 
have supported wooden wainscotting; if they did, the side aisles would have been about 1.6 
m wide - only slightly narrower than the central aisle. 
113 
In additio? to being separated by rows of posts, the side aisles and the central aisle were 
usually distinguished by differences in the elevation and nature of their floor deposits. For 
example, if the side aisles contained any floor deposits at all, they were usually extremely 
thin and contained little charcoal or ash, while the central aisles contained compact 
deposits several centimetres thick, which were rich in charcoal and/or soot (silt-sized 
charred plant fragments), ash, and other hearth debris, such as small fragments of burnt 
bone (Figure 3.9, Figure 3.10, Table 3.4). This difference in the floor deposits suggests that 
the spaces were used and/or maintained very differently. For example, the side aisles may 
have been regularly swept, or they may have been covered by wooden planks, sheepskins, 
mats, or loose organic bedding materials. It is also possible that the side aisles were not 
walked on, but were used primarily for sitting and sleeping (see below); this would have 
reduced the spread of fine charcoal and ash that would have inevitably adhered to the soles 
of feet after walking in the central aisle. 
In most houses, the floors in the central aisle and the entrance passage(s) were continuous 
in terms of their elevation and the character of their floor deposits. In Sveigakot S4 and 
MT1, for example, the compact black floor deposits in the central aisles clearly tongued 
out through the entrances (Figure 3.9-Figure 3.10). This suggests that the entrance 
passages and central aisles served as corridors for the movement of foot traffic through the 
buildings. Most houses did not contain any signs of internal partitions within the central 
aisle itself. At Sveigakot, however, a narrow V -shaped depression containing decomposed 
wood crossed the central aisle about 0.8 m east of the central hearth (Milek 2003, 21) 
(Figure 3.5a). This was interpreted as the remains of a wooden partition wall or at the very 
least a threshold that had to be stepped over in order to gain access to the room with the 
central hearth. Interestingly, in an earlier phase of the house, the central hearth was c. 2 m 
further east and there was a corresponding threshold c. 0.8 m to the east of that hearth as 
well (Gfslad6ttir & Vesteinsson 2004). In this earlier phase, however, the partition wall 
was close to the edges of the entrance passage, and does not appear to have impeded 
movement through the central corridor itself. 
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Figure 3.9 Sveigakot S4 facing west, showing the central hearth, the central aisle with its 
black, charcoal-rich floor deposit, the slightly elevated and 'clean' side aisles, and the curved 
long walls, the northern of which (right) had an inner facing of stones. The tongue of black 
floor sediment to the left indicates the location of the entrance (photo by the author). 
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Figure 3.10 Sveigakot MTl, viewed from above, showing the central hearth and the black, 
charcoal-rich floor deposit that covered the lower part of a shallow depression (Urbanczyk 
2005, fig. 29). Rather than being a pit house, as suggested by the excavators, this is likely to 
have been the sunken central aisle of a main house with an entrance to the south. 
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The accumulation of hearth debris in the central aisle may be due to a number of factors. It 
is possible that in the immediate vicinity of the hearth there was some accidental spillage 
of ash and charcoal, and this may have become more widely distributed through processes 
such as sweeping and trampling (including kicking, scuffing, etc.). However, it is also 
possible that ash and charcoal may have been deposited in the central aisle more 
deliberately. As discussed in Chapter 2, it was common practice in nineteenth- and 
twentieth-century Iceland to place ash on the floors of houses when they became wet or 
worn, and, although it cannot be proven that this practice dates as far back as the Viking 
Age, it should at least be considered as an alternative explanation. Regardless of how this 
material was deposited, the differences in composition - and consequently in colour - of 
the floor deposits, in addition to their differences in elevation, would have helped to 
demarcate the boundaries between the different activity areas in the central aisle and the 
side aisles. 
The activities that took place in the central aisle appear to have been focussed on the large, 
oblong fireplace (Icelandic langeldur), which, with the single exception of Herjolfsdalur II, 
always dominated the middle of the central room. The size of these fireplaces varied a 
great deal, and their size was not always in proportion to the size of the house (Table 3.2, 
Figure 3.11). Hofstaoir AB, for example, which in its final phase was an exceptionally 
large house, had one of the smallest fireplaces in the assemblage (1.20 m long). Aoalstneti 
and Granastaoir, which were average-sized houses, had hearths over 4.30 m long - more 
than 1 m longer than the next size down (Grelutottir, at 3.10 m long). It should be noted, 
however, that Granastaoir's long fireplace was made up of three separate sections, which 
appear to represent three different phases of construction and may not have been in use at 
the same time (Figure 3.2b) (Einarsson 1995, 80). The same can be said for the large 
central hearth at Smileifartottir, which is actually made up of two separate fireplaces, each 
with its own ember pit (Figure 3.4b). 
The reconstruction of hearths, often with a slight shift in their position along the central 
axis of the house, appears to have been a common practice. Hearths that were dismantled 
and/or buried by later floor deposits, and which can therefore be attributed to earlier phases 
of the houses, were found in Hofstaoir AB, Sveigakot S4, and Snjaleifartottir (Aldred 
2003, 13; Gfsladottir & Vesteinsson 2004, 13; Stenberger 1943b). It is not possible to be 
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certain about why one hearth went out of use and another one was constructed immediately 
adjacent to it, but it is conceivable that this event was related to the physical and/or 
symbolic restructuring of the house. For example, if the size of the central room was 
enlarged or shortened, the hearth may have been repositioned in order to keep it in the 
centre of the room. This scenario is particularly likely for Hofstaoir AB, which appears to 
have been lengthened towards the south during its second phase: the later hearth was 
shifted southwards in order to occupy the new centre of the building (Figure 3.6; Gavin 
Lucas, pers. comm.). 
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Figure 3.11 Size distribution of the central flfeplaces in Viking Age houses. 
Most central hearths were well constructed. They tended to have flat stone bases and w b 
stones and often included a small ember pit. One possible exception was Herj6lfsdalur V, 
where, instead of a stone-lined hearth, there was a rectangular area in the centre of the 
building where Hermanns-Auoard6ttir (1989, 13, 108) suggested a fire had been placed 
directly on the floor. It should be noted, however, that the plan of the house shows a row of 
stones on the east edge of this burnt area (Figure 3.5d); it therefore seems likely that there 
had originally been a stone-lined central hearth in structure V, which was dismantled when 
the building was abandoned. 
The only Viking Age house that did not contain evidence for a hearth in the middle of its 
large central room was Herj6lfsdalur n. A rectangular, stone-lined hearth had replaced an 
earlier cooking pit in the south gable room of the building (see section 3.3.1.4, below), but 
117 
in the main room of the house, north of the entrance, the only- evidence for burning was in 
the form of small 'fire pits' , or 'ember pits ' which were scattered throughout the central 
aisle (Figure 3.5c). The phasing of these pits was uncertain, however, and the excavator 
suggested that they may in fact have been associated with a later phase of smithying 
activity - a phase suggested by the large amount of slag in the uppermost occupation 
deposits (Hermanns-Auoard6ttir 1989, 11, 110, fig. 6:5). As discussed above, there may 
actually be a later, rectangular building with stone foundations overlying the northern part 
of the house. It is therefore difficult to know whether Herj6lfsdalur IT really did lack a 
central hearth, or whether the northern part of the structure, as it appears in plan, is actually 
a later smithy that destroyed the original features inside the house. Although it is possible 
th'at Herj6lfsdalur IT represents a local innovation, considering the uncertainty about the 
phasing of its northern half, it is probably more prudent to regard the plan of the building 
as a palimpsest rather than to interpret it as the only house in Viking Age Iceland without a 
central hearth. 
The central fireplace was the primary source of light and heat in Viking Age houses . In 
most houses, it was also the only available cooking fire within the house, at least until the 
addition of annexes that contained hearths (e.g. at Hofstaoir AB, Skallakot, and possibly 
Aoalstneti). At four sites, alternative cooking places were available in the form of a hearth 
(Granastaoir 9A) or cooking pit (Grelut6ttir, Isleifsstaoir) in one of the gable rooms, or in 
the form of separate cooking buildings with cooking pits (structures I and lIT at 
Herj6lfsdalur, Figure 3.15). With the exception of these houses, it seems safe to assume 
that the central hearth must have been used for cooking - and even in these houses, it is not 
possible to know whether the cooking pits completely supplanted the need or desire to do 
some cooking over an open hearth. In Herj6lfsdalur V, for instance, there was a pile of 
fire-cracked stones - probably 'heating stones' used for boiling liquids - lying next to the 
south gable wall; even though they may have been placed there when the building was 
abandoned, they do suggest that cooking took place in house V as well as in the 
contemporary cooking building, structure lIT (Hermanns-Auoard6ttir 1989, 13). 
It should be noted that many Viking Age farmsteads also contained separate small 
buildings with ovens, such as pit houses and structure 9B at Granastaoir, a building that 
was similar to pit houses in all respects except for the depth of its floor. However, as will 
be demonstrated in Chapters 5 and 6, these buildings were multifunctional, and, given the 
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sunken nature of the pit houses and the position of the doorway of Granastaoir 9B (Figure 
3.2b), it seems highly unlikely that they served as kitchens for the main residential 
buildings. Therefore, with the possible exception of Granastaoir 9A - and with the possible 
exceptions of Hofstaoir AB and Skallakot after the addition of their annexes - in most 
Viking Age houses the central hearth was probably used for cooking. Some support for this 
comes from the common presence of steatite pot fragments, which were found in the floor 
deposits of 50% of houses (see Table 3.4). 
In contrast to the floor deposits in the central aisles, the sediments that accumulated in the 
side aisles were usually very thin, contained little charcoal and ash, and, in Aoalstrreti 14-
1'8 and Sveigakot S4, contained decomposed organic matter (Gfslad6ttir & Vesteinsson 
2005, 10, and see Chapter 4). This suggests that the side aisles were kept cleaner and may 
have been covered by materials that were either perishable or that were taken away when 
the houses were abandoned. The latter could include wooden furnishings (e.g. benches or 
beds), wooden floor boards, sheepskins, woollen or grass mats, or loose plant bedding 
materials, for example. It was also common for the side aisles to be slightly elevated 
relative to the central aisle, either because the central aisle was dug lower, or because the 
side aisles were built up with turf (e.g. Gfslad6ttir & Vesteinsson 2005, 10). Their height 
above the floor of the central aisle varied, perhaps partly due to preservation conditions: at 
Grelut6ttir, Herj6lfsdalur IT and V, Hvftarholt IX, and Skallakot they reached a maximum 
height of 20 cm, while at EinKsstaoir, fsleifsstaoir 'level 2', and Sveigakot S4 they were 
only 5-10 cm higher than the central aisle (for references, see Table 3.1). At Snjaleifart6ttir 
and Hvftarholt ITI the side aisles were described as being 'slightly' raised, and a small 
difference in elevation was also suggested by hatch marks on the plan of Granastaoir 9A. 
The charcoal-rich floor deposits in Sveigakot MTl appear to have accumulated in the 
slightly sunken central aisle of a house that has otherwise been destroyed by wind erosion 
(Figure 3.10). 
In Hofstaoir AB, Bruun and J6nsson (1911) claimed that 'benches of turf' as high as 25-35 
cm were located next to the long walls, but this 'bench' was not depicted on any of their 
drawings of the house. During the recent re-excavation of Hofstaoir AB, it was clear that 
Bruun and J6nsson had truncated the side aisles very slightly, leaving many post pads on 
pedestals a few centimetres high, and although this made it impossible to verify the 
original height of the side aisles, it seems that they had been only slightly elevated (Aldred 
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2003; Edvardsson & Roberts 2001). Brunn and J6nsson's claim that the side aisles were 
'benches' as high as 35 cm therefore seems to be an interpretation rather than a description 
of the archaeological evidence. 
At Aoalstrreti 14-18, H6lmur 5, Suourgata, Vatnsfjorour 1, and Hvftarholt VIII, there was 
no perceptible difference in elevation between the floor surfaces of the central aisle and the 
side aisles. Nevertheless, in Aoalstrreti 14-18 and Vatnsfjorour 1, the western side aisle 
could be readily distinguished from the central aisle because no occupation deposit had 
accumulated there, suggesting that the floors had been covered during the life of the 
structure. Based on analogy to the houses with elevated side aisles, Edvardsson (2005, 23) 
and Roberts (2002, 41) suggested that the western side aisles at Vatnsfjorour and 
Aoalstrreti may have contained raised wooden floors - an interpretation supported at 
Aoalstrreti by the sediment studies detailed in Chapter 4. 
Although it is not possible to know precisely how the side aisles were used, their slight 
elevation, which would have made them warmer and drier than the central floor area, in 
addition to the likelihood that they were covered, suggest that they did function as sitting 
and/or sleeping areas, as they have been interpreted by most excavators. It is therefore 
interesting to note that in a few houses, the side aisles appeared to contain short partitions. 
In Hofstaoir AB and Vatnsfjorour 1, the side aisles contained beam slots perpendicular to 
the long walls, while in Skallakot there were short rows of stones, and in the northern side 
aisle of Hvitarholt IX there was one row of stones and one upright stone slab (Figure 3.3c, 
Figure 3.4a, Figure 3.5b, Figure 3.6). If the side aisles did serve as sitting and sleeping 
areas, these short partitions might have demarcated the sitting or sleeping areas of 
individual members of the household. 
It is important to point out that there is so far no surviving archaeological evidence that 
any Viking Age house in Iceland had side aisles higher than c. 20 cm, as might be inferred 
from the common use of the term 'bench' or 'seat' (Icelandic set) to describe these features 
in the archaeological literature. These terms came into common usage in the early 
twentieth century (e.g. Bruun & J6nsson 1911, as described above), and appear to have 
been influenced by the use of the word set in the thirteenth-century saga literature for 
furniture used for sitting (e.g. Byock 2001, 36). However, in the Eddic poems, many of 
which are considered to be Viking Age in date, sitting took place not on a set, but on ajlet 
120 
- a furnishing for which no indication of appearance or height was given (Kellogg 1988, 
118). The English translation of fiet varies from 'floor ' to 'raised floor ' , 'dais ' , 'bed' , or 
'bench' depending on the translators' conception (or preconception) of how a particularfiet 
appeared and functioned (c.f. Larrington 1996; Page 1995). Therefore, although the side 
aisles do appear to have been used as sitting and/or sleeping areas, since there is so far no 
evidence that they were anything more than low platforms, terms such as 'bench' or 'set' 
may be somewhat misleading. 
The artefacts and bones found in the large central rooms may, with certain caveats, provide 
some indication of the objects that were used and/or stored in these spaces. The density of 
artefacts in the occupation deposits of Viking Age houses was generally very low, 
suggesting that houses were kept fairly clean. However, when find spots are indicated in 
the excavation reports, they appear to have been most heavily concentrated in the central 
room rather than in the gable rooms. There could be many reasons for this distribution, 
including more intensive activity in the central rooms, different types of activities in the 
central rooms compared to the gable rooms, and/or more diligent cleaning of the gable 
rooms. 
The finds themselves varied considerably in type and number (Table 3.4). The most 
common finds were bone and/or unburnt bone fragments, which were found in 84% of 
houses - and would probably have been found in more if earlier excavators had bothered to 
record them. The burnt bones are likely to have been produced when bone waste was 
tossed into the fire, and together with the unburnt bone, its presence strongly suggests that 
food was consumed in the central room. The most common artefacts after bones were of 
the practical kind: whetstones, which were found in 70% of houses, followed closely by 
objects related to weaving activity (loom weights, spindle whorls, and/or weaving swords), 
which were found in 67% of houses , knives, which were found in 53%, and steatite pot 
fragments, which were found in 47%. These give the impression that food 
preparation/serving and textile production took place in the central rooms of many houses. 
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Table 3.4 Significant finds in Viking Age houses (for references see Table 3.1). 
House Significant finds· 
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H61mur 5 I 2 2 3 
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Items of personal adornment were also common, particularly beads (59%), which were 
presumably small enough to become lost in floor sediments if they were accidentally 
dropped. Surprisingly, the floor sediments in Hofstaoir AB also contained two pendants 
(one of silver, one of bronze) and a bronze ringed pin - unusual objects in the Icelandic 
context, which may indicate something of the high status of the site (Edvardsson & 
Roberts 2001, 12). Other frequent finds included gaming pieces (29% of houses) and 
'ornamental' stones (47%), the latter of which were non-local, decorative pebbles of 
quartz, opal, amygdale, onyx, chalcedony, or other stone, which could also have been used 
as gaming pieces or toys. In the nineteenth- and early twentieth-century Iceland, there were 
folk beliefs that involved pebbles (e.g. magical or healing stones), so these enigmatic 
objects could have had any number of uses in the Viking Age (Mjoll Snresd6ttir, pers. 
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-comm.). The common presence of gaming pieces suggests that leisure activities in addition 
to practical activities took place in the central room - especially at Skallakot, where six 
gaming pieces were found. 
Viewing the assemblage as a whole, it would appear that a wide range of activities took 
place in the central rooms of Viking Age houses, including sitting, sleeping, cooking, 
eating, textile production, and leisure activities. In his assessment of Iron Age, Viking Age, 
and Medieval houses in Norway, Myhre (1980; 1982) described such rooms as 
multifunctional 'living rooms', and this does seem to be an appropriate tenn for the large 
central rooms of Viking Age houses in Iceland (section 3.4.2, Figure 3.19). 
3.3.1.4 Gable Rooms 
With the exception of the two Herj6lfsdalur houses, which had only one gable room, 
Viking Age houses in Iceland tended to have distinct spaces at both gable ends that were 
used differently from the large rooms in the centre of the buildings. At least one of these 
gable rooms was always physically separated from the central room by an entrance passage 
or vestibule. In several houses, rows of post holes or post pads indicate that the entrance 
passages - and therefore the gable rooms beside them - were bounded by wooden partition 
walls. These include the northern gable rooms in Hofstaoir AB and Vatnsfjorour 1, the 
western gable rooms in Hvftarholt VIII and IX, the southern gable room in Isleifsstaoir 
'level 2', and the eastern gable rooms in Skallakot and Sveigakot S4 (see Figure 3.3-Figure 
3.6). In Hvftarholt VII, a short turf wall just inside the southeast entrance appears to be a 
unique example of a turf partition wall between a large central room and a gable room. 
Magnusson (1973, 42) tentatively interpreted this feature as a gable wall that was 
constructed when the house was shortened at a later phase; however, since it did not extend 
across the entire width of the house, and there was no evidence that the southeast entrance 
had ever been blocked, it seems more likely that it was a turf partition wall that was 
constructed during a later phase of the house - perhaps to replace an earlier timber wall. 
In several houses there was less direct evidence for a partition wall between the central 
room and the gable rooms, but the presence of such partitions was strongly suggested by an 
abrupt change in the elevation or character of the floor deposits. In Hofstaoir AB, for 
example, the southern gable room was separated from the . large central room by · the 
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entrance passageway to annexe D 1 - a passageway that may have been bounded by 
wooden partition walls suspended between posts (Figure 3.6; Figure 3.12). This 
passageway coincided with an abrupt boundary between two different floors - a lower, 
charcoal-rich floor in the central aisle of the large central room north of the passageway, 
and an elevated floor with relatively little charcoal in the gable room south of the 
passageway. This led the excavators to suggest that either the floor of the southern gable 
room had been covered (e.g. by wooden floor boards) or the function of the room had 
caused it to be trampled infrequently (Edvardsson & Roberts 2001, 12). 
Figure 3.12 Hofstaoir AB, facing north, after the removal of the internal occupation 
deposits. In the foreground is the southern gable room, which lacked the three-aisled 
structure of the central room, had a slightly raised floor, and contained a circular, flat-
bottomed barrel pit. The passageway to annexe D1 is on the left (Aldred 2003, pi. 2). 
Similarly, in Grelut6ttir, the floors of the eastern and western gable rooms were 'cleaner' 
and 15-20 cm higher than the central aisle of the central room. On this basis, Olafsson 
(1980, 33-36) suggested that they had been covered by elevated wooden platfOlms, and 
that at least the \Western gable room had been screened off by a partition wall (Figure 
3.2c). In Hvftarholt IX, the sunken central aisle of the central room ended 3 m from both 
gable walls, and the floors of the gable rooms had a similar elevation to the platforms in 
the side aisles (Figure 3.3c) (Magnusson 1973, 46). Therefore, although it is difficult to 
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prove that there had been a partition wall and a door to step through in order to enter the 
gable rooms in Hofstaoir AB, Grelutottir, and Hvftarholt IX, access to these rooms 
involved at least a step up. 
In other houses, the boundaries between the gable rooms and the large central room were 
more subtle, but it is still possible to interpret the locations of these boundaries on the basis 
of the available archaeological evidence. In Ein1csstaoir, for example, the gable room on 
the east side of the southeast entrance was marked by an abrupt end to the floor deposit 
that had accumulated in the rest of the house (Figure 3.2a). Olafsson (1998, 24) felt that 
there was also a separate room in the western gable end of the house, and suggested that it 
had been partitioned off by a timber wall supported by a post placed 2 m west of the 
central hearth. Although the post hole he described was not included in his published plans 
of the house, its location suggests that it could have supported a partition wall bounding a 
passageway associated with the northwestern entrance. If so, the western gable room in 
Ein1csstaoir would have been separated from the large central room by both a partition wall 
and a passageway. In Granastaoir 9A, Einarsson (1995, 128-134) suggested that both gable 
rooms were separated from the central room by partition walls - an interpretation that he 
based on the locations of one or two post holes and features such as the hearth in the 
northern gable room (which appears to have had its 'back' against the partition wall and to 
have faced into the gable room), and on the distributions of artefacts and bones (see 
Chapter 1, Figure 1.7). 
In contrast to the large central rooms, which shared many basic characteristics, the gable 
rooms in Viking Age houses exhibited some variety in their organisation and function . Of 
the houses with preserved gable ends, 50% contained features described in the 
archaeological literature as 'barrel pits' (Icelandic sa/or). These circular, flat-bottomed, 
shallow pits are interpreted as the settings of wooden barrels on the basis of their similarity 
to features in medieval or post-medieval houses that have been found associated with the 
remains of wooden barrels, or even the residues of dairy products that had seeped from the 
bottoms of the barrels (e.g. Milek 2001, 59; Roussell 1943b, 90). A small gable room that 
contained one or two barrel pits is likely to have functioned as a food storage and 
preparation area, especially for dairy products, and in the archaeological literature such a 
space is usually referred to as a pantry or larder (Icelandic bur). However, as will be 
demonstrated in Chapter 4, the putative barrel pit in the southeast gable room of Aoalstrreti 
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14-18 was associated with floor sediments containing a high soluble salt content derived 
from either sea-salt or urine. This raises the possibility that barrels were not always used to 
store dairy products, but could also have stored other liquids, such as urine, which was 
commonly used for washing wool. 
There does not seem to have been a rule about which gable end should contain the barrel 
pit. In Aoalstrreti 14-18, EinKsstaoir, and Hofstaoir AB, the barrel pits were in the gable 
room furthest from the main entrance and would therefore have been in the 'deepest' part 
of the house relative to the 'front' door (see space syntax analysis in section 3.4.1, below; 
see Figure 3.12). However, in Grelut6ttir and Herj6lfsdalur il, the barrel pits were in the 
gable room nearest the main entrance (c.f. Figure 3.2-Figure 3.6). At Skallakot, there was a 
large, rounded pit directly opposite the main entrance. This feature was originally 
interpreted by Roussell (1943a, 66) as a cooking pit, but following her recent re-excavation 
of the house, it was reinterpreted by Gestsd6ttir (2002) as a barrel pit. The latter 
interpretation does seem more likely considering the dimensions and shape of the pit, and 
the fact that its fill did not contain any ash - merely a very thin layer of charcoal. Its 
position directly in front of the main door was unusual, but in terms of access to the barrel 
pit, its position was no different from those at Grelut6ttir or Herj6lfsdalur il (see space 
syntax analysis in section 3.4.1, below). fsleifsstaoir 'level 2' was also slightly unusual in 
that its southern gable room was divided by a partition wall into two small rooms, each of 
which contained a rounded, clay-lined pit (Figure 3.3d). The southern most of these two · 
pits did not contain any ash or signs of burning, and is therefore interpreted here as a barrel 
pit (contra Stenberger 1943a, 164). 
Of the houses with preserved gable ends, c. 30% (4 out of 14) had a fireplace or cooking 
pit in one of their gable rooms. Three houses had both cooking pits and barrel pits in their 
gable rooms, but there was no consistency in the organisation of these features. In 
Grelut6ttir, the cooking pit was at the opposite gable end from the barrel pits, furthest from 
the main entrance, while in fsleifsstaoir 'level 2', the cooking pit was in the room next to 
the entrance, between the entrance passageway and the small end-room with the putative 
barrel pit (Figure 3.2c, Figure 3.3d). In Herj6lfsdalur il, the cooking pit was located in the 
south gable room, next to the barrel pit, but was later replaced by an oblong, stone-lined 
hearth (Figure 3.5c). Granastaoir 9A was the only other house that had a stone-lined hearth 
in one of its gable rooms (Figure 3.2b). The hearth in its north gable room was smaller than 
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14-18 was associated with floor sediments containing a high soluble salt content derived 
from either sea-salt or urine. This raises the possibility that barrels were not always used to 
store dairy products, but could also have stored other liquids, such as urine, which was 
commonly used for washing wool. 
There does not seem to have been a rule about which gable end should contain the barrel 
pit. In Aoalstrreti 14-18, EinKsstaoir, and Hofstaoir AB, the barrel pits were in the gable 
room furthest from the main entrance and would therefore have been in the 'deepest' part 
of the house relative to the 'front' door (see space syntax analysis in section 3.4.1, below; 
see Figure 3.12). However, in Grelut6ttir and Herj6lfsdalur II, the barrel pits were in the 
gable room nearest the main entrance (c.f. Figure 3.2-Figure 3.6). At Skallakot, there was a 
large, rounded pit directly opposite the main entrance. This feature was originally 
interpreted by Roussell (1943a, 66) as a cooking pit, but following her recent re-excavation 
of the house, it was reinterpreted by Gestsd6ttir (2002) as a barrel pit. The latter 
interpretation does seem more likely considering the dimensions and shape of the pit, and 
the fact that its fill did not contain any ash - merely a very thin layer of charcoal. Its 
position directly in front of the main door was unusual, but in terms of access to the barrel 
pit, its position was no different from those at Grelut6ttir or Herj6lfsdalur II (see space 
syntax analysis in section 3.4.1, below). isleifsstaoir 'level 2' was also slightly unusual in 
that its southern gable room was divided by a partition wall into two small rooms, each of 
which contained a rounded, clay-lined pit (Figure 3.3d). The southernmost of these two · 
pits did not contain any ash or signs of burning, and is therefore interpreted here as a barrel 
pit (contra Stenberger 1943a, 164). 
Of the houses with preserved gable ends, c. 30% (4 out of 14) had a fireplace or cooking 
pit in one of their gable rooms. Three houses had both cooking pits and barrel pits in their 
gable rooms, but there was no consistency in the organisation of these features. In 
Grelut6ttir, the cooking pit was at the opposite gable end from the barrel pits, furthest from 
the main entrance, while in isleifsstaoir 'level 2', the cooking pit was in the room next to 
the entrance, between the entrance passageway and the small end-room with the putative 
barrel pit (Figure 3.2c, Figure 3.3d). In Herj6lfsdalur II, the cooking pit was located in the 
south gable room, next to the barrel pit, but was later replaced by an oblong, stone-lined 
hearth (Figure 3.5c). Granastaoir 9A was the only other house that had a stone-lined hearth 
in one of its gable rooms (Figure 3.2b). The hearth in its north gable room was smaller than 
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the one in Herj6lfsdalur II; it had a slightly sunken bottom slab, three stone-lined sides, and 
an 'open' side facing into the gable room (Einarsson 1995, 80). 
Approximately 15-20% of houses had a gable room that appeared to have been organised 
into three aisles by rows of post holes and/or post pads. These included the western gable 
room in Hvftarholt IX and the eastern gable room in Sveigakot S4, both of which had a 
small, slightly elevated platform on one of their long walls (Figure 3.3c, Figure 3.5a). 
Although there was no evidence for elevated platforms in the western gable room at 
Skallakot, rows of stones and a few post holes suggest that it may also have been organised 
into three aisles (Figure 3.4a). There also appear to have been short internal partitions in 
the side aisles of this gable room, similar to those in the side aisles of the large central 
room of the house. The western gable room in Hvftarholt VIII had a row of flat stones 
running down its central axis, but it is not possible to tell if these stones provided a paved 
pathway between two side aisles or if they provided a foundation for wooden furniture 
built against one of the long walls. It is possible that all these potentially three-aisled gable 
rooms served as additional sitting and/or sleeping areas, but there is little to indicate what 
other types of activities might have occurred in them. 
Many houses had one or two gable rooms that lacked diagnostic features, artefacts, and 
occupation deposits, and are therefore extremely difficult to interpret. These included the 
eastern gable rooms in Ein1<:sstaoir, Skallakot, and Hvftarholt IX, the northern gable rooms · 
in Isleifsstaoir 'level 2' and Yatnsfjorour 1, and the southern gable room in Granastaoir 
9A. The northern gable rooms in Herj6lfsdalur Y and Hofstaoir AB, the eastern gable room 
in Hvftarholt YID, and the southern gable room in Yatnsfjorour 1 were also problematic, 
but in these cases the apparent absence of diagnostic features may in fact be due to the later 
disturbance of the sites (Aldred 2003, 15; Edvardsson & McGovern 2005, 23; Hermanns-
Auoard6ttir 1989, 13; Magnusson 1973,42). Gable rooms without any significant negative 
features or hearths might have contained furnishings or objects that were removed when 
the houses were abandoned. They might also have had functions that left little imprint in 
the archaeological record; for example, they could have been used as storage spaces. In 
situations where there are no diagnostic features or finds, it is the occupation deposits 
themselves that offer the best insights into how a space might have functioned. As will be 
discussed in Chapter 4, sediment analysis of the organic but relatively ash-free deposits in 
the northern gable space in Aoalstrreti 14-18 suggest that it was used to house small 
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animals and could also have served as a lavatory. This raises the possibility that other 
seemingly 'empty' gable rooms could have been used in a similar way. 
3.3.2 Annexes 
Of the fifteen Viking Age houses for which fairly complete plans are available, 44% had 
an annexe: a small building that abutted the main structure and was connected to it by a 
doorway (Figure 3.2-Figure 3.6, Figure 4.3). In addition, two small residential buildings 
that were described as 'pit houses' by their excavators should probably be interpreted as 
annexes. The first, Sveigakot PI, was sunken only a few centimetres - no more so than 
many other houses at Sveigakot, such as S4, MTI, the early medieval house, SI, and its 
annexe, S5 (Milek 2003). In addition, the size, plan, and internal features of Sveigakot PI 
bore a much closer resemblance to Viking Age annexes than to Viking Age pit houses (c.f. 
Figure 3.13b, Table 3.5, and the pit houses described in Chapter 5). The building contained 
a barrel pit, for instance, but not one of the stone-built ovens so commonly found in pit 
houses, and it had a well-defined entrance passage in its northeast corner that connected it 
to Sveigakot P2. At the time of writing Sveigakot P2 was still under excavation, but it 
appears to have been a residential building (Gfslad6ttir & Vesteinsson 2004, 22-23). 
The second building that has been described as a Viking Age 'pit house' by its excavator, 
but that should undoubtedly be interpreted as an annexe, is the house at Breioavfk. The 
dating evidence from Breioavfk is actually insufficient to determine whether the house was 
built during the Viking Age or the medieval period (see Appendix 1), but it has been 
included here in order to demonstrate that it should not be classified as a pit house (see 
Figure 3.13a and Table 3.5). The floor of this building was only c. 30 cm below the ancient 
ground surface, and its main feature was a cooking pit in its northeast corner that the 
excavator felt had originally been a barrel pit (Olafsson 200Ib, 19). In its eastern wall there 
was a well-defined entrance through which its floor deposit connected to the charcoal-rich 
floor deposit at the west gable end of a large residential building - a building that has yet to 
be fully excavated, but which preliminary testing suggested was c. 5.3 m wide and 23 m 
long (Olafsson 200Ib, 20). From the annexe to the main residential building there was a 
slight slope up, but this difference in the elevation was small compared to the 50 cm 
difference between the floors of Granastaoir 9A and its annexe, 9C - a difference that 
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would have necessitated several steps down in order to reach the floor of the annexe (see 
Figure 3.14, below). Olafsson (2001b, 23) felt that Granastaoir annexe 9C was a close 
parallel to the structure at Breioavfk. It should also be noted that the internal features of the 
annexe at Breioavfk, including the c. 60 small holes in the floor and the cooking pit, 
bear a close resemblance to the annexe of the early medieval house, Sveigakot SI (c.f. 
Gfslad6ttir & Vesteinsson 2004; Milek 2003). 
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Figure 3.13 Probable annexes and the passageways connecting them to partially excavated houses: 
(a) Breioavfk (after Olafsson 2001b, fig. 12); (b) Sveigakot PI (after Gfslad6ttir & Vesteinsson 
2005, fig. 11). 
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Table 3.5 Significant features of the annexes of Viking Age houses (for references see Table 3.1). 
Note that the cattle byre attached to Herj61fsdalur V has been omitted. 
House Annexe Relation to house Dimensions Features* Finds* ID ~~~~~~~~-+~==~~~r=r=~-4-.-.-.-r=r~,-~~ 
g Age Access 
Aoalstrreti 14-18 Annexe Younger Step up 
Breioavfk 'Pit house' Slope down 
~ 
~ 
'0 
t;i 
-5 
bll 
~ 
~ 
c;I 
~ 
.5 
8 
::s 
8 
.~ 
::B 
4.6 x 3.4 15.6 2 6011 1 .; 
Granastaoir 9 9C Younger Steps down 4.9 x 2.3 11.3 1 1 4 1 .; 
Grelut6ttir Backhouse Younger Door 4.0 x 3.0 12.0 
Hofstaoir AB A2 Younger Step up 6.0 x 4.0 24.0 1 
Hofstaoir AB C2 Younger Door, step up 6.6 x 3.8 25.1 -
Hofstaoir AB 01 Younger Passage, threshold 8.0 x 3.2 25.6 1 
Hvitarholt VIII Backhouse Door 5.0 x 3.5 17.5 
Hvitarholt IX Backhouse Door, threshold 3.8 x 3.2 12.2 
Skallakot V Younger Door, step up 4.5 x 2.8 12.6 
Skallakot VI Younger Door, threshold 3.2 x 3.0 9.6 2 
Sveigakot PI -2 PI Passage 5.4 x 4.2 22.7 
• Only major features and finds associated with the floor deposits are listed 
.;' Present (only presence/absence data available) 
5 
1 1 
2 
- No data available (evidence was disturbed or was incompletely excavated or recorded). In order to err on the side of 
caution, the hearth and associated artefacts found at Aoalstrreti 18, which have no stratigraphic connection to the 
southern annexe of the house at Aoalstrreti 14-16, have been excluded from this table. 
As mentioned above, the annexes were added to the main structures some time after their 
original construction, but the dating evidence is not sufficient to determine whether this 
occurred following a period of a few years or a few generations. Most annexes were 
constructed of turf, but no turf walls were found associated with the annexes to Hvftarholt 
VIII and IX (Figure 3.3b-c), and it is therefore possible that the walls of these annexes 
were constructed of timber. Sveigakot PI also lacked turf walls, but on this particular site 
wind erosion has been so severe that any original turf walls may simply have blown away. 
As a rule, annexes were built directly against one wall of the main structure and utilised 
one of its turf walls. However, Hofstaoir annexe D 1 appears to have been a small, stand-
alone structure for a period of time before it was attached to the west wall of house AB by 
means of a short, turf-built passageway (Figure 3.6) (Edvardsson 1998,28). 
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Most annexes were single rooms, but the annexe at Skallakot consisted of two turf-built 
rooms (V and VI) connected by a door. It should be noted that the Oliginal plan of the 
house at Skallakot included a third annexe, VII, which was attached at an angle to the 
northeast corner of annexe VI and connected to it by a large door (Roussell 1943a, fig. 23). 
However, in his excavation report, Roussell (1943a, 68) admitted that he had never 
actually found the southern gable wall of structure VII or the door opening between 
structures VI and VII, and that they had merely been drawn on the plan where he had 
presumed them to be. It is therefore likely that structure VII was a later building - probably 
a sheephouse - that was wholly unconnected to the Viking Age house. For this reason it 
has not been included in the plan of the building in Figure 3.4a. 
Annexes usually abutted the 'back' wall of ·the house - the long wall opposite the one 
containing the main entrance. The annexes to Grelut6ttir, HvfHirholt VID and IX, and 
Skallakot, as well as annexe D 1 at Hofstaoir, not only abutted the back walls but were 
placed near the gable end that was furthest from the main entrance (see Figure 3.2-Figure 
3.6). The access to each of these annexes was therefore 'deep' inside the house relative to 
the main entrance, a fact that has interesting implications for how they might have been 
used and who might have had access to them (see section 3.4.3, below). The annexes to 
Aoalstneti 14-18 and Granastaoir 9 abutted the south gable walls rather than a long wall , 
but they too were 'deep' inside the house relative to the main entrance (see Figure 3.2b and 
Figure 4.3). Hofstaoir AB was unique in that it had three completely separate annexes 
rather than just one. In addition, two of its annexes were in unusual locations: annexe A2 
was on the ' front' long wall, which also contained the main entrance, and annexe C2 was 
on the north gable end of the house, close to the main entrance (Figure 3.6). 
Not only were most annexes placed 'deep' inside houses relative to the front door, but 
features associated with their entrances suggest that many of them may not have been 
openly accessible. The entrances to six of the twelve annexes, for example, were associated 
with post holes that suggest the location of a door frame, including the annexes to 
Grelut6ttir, Hvftarholt VID and IX, and Skallakot, and Hofstaoir annexe C2 (Table 3.5). In 
the passageway to Hofstaoir D1 there was a stone threshold that had to be stepped over, 
and that could also have served as the foundation for a doorframe. Those annexes that did 
not have a door that could be physically closed or locked had some other type of entrance 
feature that could have served as a visual cue that access to the room was restricted. The 
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entrances to Hofstaoir A2 and the southern annexe of Aoalstneti 14-18, for example, were 
associated with a step up, while the entrance to Granastaoir 9C was associated with several 
steps down (Figure 3.14). With the single exception of Granastaoir 9C, annexes had only 
one door and could only be accessed from the main structure. Granastaoir 9C, however, 
had a second outside entrance in its western gable wall (Figure 3.2b, Figure 3.14). Due to 
the underlying topography and the fact that its northern and eastern walls were dug into the 
slope, the western outside entrance to Granastaoir 9C was at ground level (Bjarni 
Einarsson, pers. comm.). 
Figure 3.14 The Viking Age house at Granastaoir, facing the north. The sunken 
annexe, 9C, is in the foreground (Einarsson 1996, fig. 5). 
Like the gable rooms of Viking Age houses, annexes varied considerably in their internal 
features and organisation, and they tended to contain very few artefacts. The most common 
features were fireplaces, with c. 50% of annexes containing either a hearth or a cooking pit. 
Most of these fireplaces were small open hearths that were placed either in a corner of the 
building or against one long wall. Granastaoir 9C, for example, contained two small, 
square, stone-lined hearths: one beside its southern long wall, which was associated with 
an earlier phase of the house, and one beside its northern long wall, which was associated 
with a later phase of the house (Figure 3.2b) (Einarsson 1995,84). The fireplace next to the 
west long wall of Hofstaoir D 1 had been dismantled when the structure ceased to be used 
as a residential building and was used for hay storage (Edvardsson 1998, 30), but the linear 
132 
depressions that were left behind suggest that the hearth had been similar in form to the 
hearths in Granastaoir 9C (Figure 3.6). The hearth in the southeast corner of Hofstaoir A2 
was in a very shallow rectangular depression, with only a few stones around it, and it is 
possible that it, too, was originally lined with stones. Skallakot V contained several 
fireplaces made up of flat stone slabs - an earlier one on the east side of the building, and 
two belonging to a later phase of the building, the largest of which was against the western 
long wall (Figure 3.4a) (Rous sell 1943a, 68). If the structure at Breioavfk was indeed 
Viking Age rather than medieval, it was the only annexe to contain a cooking pit. 
Likewise, if the large, oblong hearth found at Aoalstrreti 18 did indeed belong to the 
southern annexe of the house at Aoalstrreti 14-16, as suggested by the excavators (Roberts 
et al. 2003), it would be the only example of a Viking Age annexe with a central hearth 
(see Chapter 4, Figure 4.3). Each of these fireplaces could have been used to heat the 
annexes as well as for cooking. 
Three of the ten annexes for which complete plans are available contained barrel pits. 
Hofstaoir A2 contained a barrel pit in addition to the corner hearth mentioned above, and 
since there was no floor deposit to provide a stratigraphic link between the two features, it 
is not possible to know whether they were in use at the same time or whether they 
belonged to different phases of the building (Figure 3.6) (Aldred 2001). The earlier phases 
of Sveigakot PI were still under excavation at the time of writing, but the dominant feature 
of the building's last phase was the large ban'el pit against its western wall (Figure 3.13b) 
(Gfslad6ttir & Vesteinsson 2005). The large oval pit in the annexe to Hvftarholt VIII, 
which Magnusson (1973, 44) found difficult to interpret, was probably also a barrel pit. It 
did not contain a primary fill layer or any signs of fire and is therefore very unlikely to 
have been a cooking pit or a storage pit. Although its base was described by the excavator 
as bowl-shaped rather than flat, as is more usual for barrel pits, it is possible that the base 
of the pit was disturbed when the barrel was removed (Figure 3.3b). Olafsson (2001b, 19) 
suggested that the pit in the northeast corner of the annexe at Breioavfk had originally been 
a barrel pit as well, and that it was only reused as a cooking pit during the last phase of the 
building. However, this idea seems to be based solely on the circular shape of the pit; its 
basal fill was composed of charcoal, and it remains possible that this feature had always 
been a cooking pit (Figure 3.13a). The annexes that contained barrel pits were probably 
used for both food storage and the preparation of dairy products. Two other annexes could 
have been used as food storage and preparation areas. Although Skallakot V and the 
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annexe to Grelut6ttir did not contain any diagnostic features, the only find in the fonner 
was a quem stone fragment, and the only finds in the latter were steatite pot fragments (see 
Table 3.5). Therefore, if they did not function as food storage and preparation areas, it is 
difficult to know how else they might have been used. 
Four out of the ten annexes contained 'clean' rectangular areas along one or two walls 
where the floor deposit was absent, and where there had probably been some type of floor 
covering or raised wooden furniture. Interestingly, the same four annexes that contained 
these probable sitting/sleeping areas also contained the most artefacts and bones, which 
suggests that they were used as sitting rooms and work spaces (see Table 3.5). In 
Granastaoir 9C, for example, there was a wide strip along the eastern gable wall where the 
floor deposit was absent, and where Einarsson (1995, 84) suggested there may have been 
raised wooden furniture (Figure 3.2b). This room also contained artefacts suggestive of a 
range of domestic activities, including four spindle whorls, a knife, a whetstone, and an 
abundance of burnt bones. Bones rarely bum during cooking, and are more likely to 
become burnt when they are tossed into a fire after a meal as a means of disposing of them. 
Their presence in the floor deposit of Granastaoir 9C suggests that meals were consumed 
in the building as well as cooked on the hearth. 
The annexe to Hvftarholt IX contained two 'clean' rectangular areas along its northern and 
eastern walls where the floor deposit was absent and where there might have been sitting · 
areas (Figure 3.3c) (Magnusson 1973,51). Finds in this annexe included a quem stone and 
bones. The annexe to HvWirholt VID, which, as mentioned above, contained a large barrel 
pit, also contained a rectangular area along its western wall where the floor deposit was 
absent. In addition to this possible sitting/sleeping area, this annexe contained a loom 
weight, a bead, and a steatite pot fragment. Although such a low density of artefacts does 
not provide definitive evidence for the function of the room, it does at least suggest that 
domestic activities such as weaving could have occurred there in addition to food storage. 
The best evidence for textile production was in the Breioavfk annexe, where eleven loom 
weights were found in the floor deposits (Table 3.5). There were also c. 60 small 'pin 
holes' in the floor of this annexe; as will be demonstrated in Chapters 6, these small holes 
could have been created by a narrow object being pressed into the floor, such as the legs of 
a stool, a lamp stand, or a long distaff. Finally, the large number of bones and burnt bones 
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in the occupation deposits at Breioavfk suggests that the room may not only have been 
used for cooking food, but also for consuming it. 
All the annexes that contained possible sitting/sleeping areas appear to have been 
multifunctional spaces, and although their small size would have limited the number of 
people who could have used them at anyone time, they could have functioned as small 
'living rooms' for a few members of the household. The annexes that did not contain 
possible sitting/sleeping areas appear to have functioned as specialised food preparation 
and/or storage areas. The use of the annexes therefore appears to have been as flexible as 
the use of the gable rooms of Viking Age houses, and both spaces appear to have provided 
the same range of functions . 
3.3.3 Other Abutting Buildings 
The vast majority of Viking Age houses stood alone on the homefield and did not abut 
other buildings. However, at two sites - Granastaoir and Herj6lfsdalur - Viking Age 
houses did share a wall with other contemporary domestic buildings. Although these 
abutting buildings were not connected to the houses by a door and therefore did not have 
an effect on their space syntax, they are mentioned here because they contribute to an 
understanding of the use of space on the farmstead as a whole. They were small, single- . 
roomed buildings, accessed directly from the homefield, which provided an extension of 
social space. In this way they were similar to the pit houses that will be discussed in greater 
detail in Chapters 5 and 6. 
At Granastaoir, a small structure (9B) abutted and shared the east wall of house 9A (Figure 
3.2b). It measured 4.8 x 2.7 m (13 m2) internally, and was therefore comparable in size to 
the annexes, but it was accessed only through a single outside entrance in its south gable 
wall. It contained a fireplace against its western long wall and since this fireplace was 
constructed of upright stone slabs it could have functioned as an oven. There was a 40-55 
cm wide earthen platform against the north wall of the structure, which was about 19 cm 
higher than the rest of the floor, and which was probably used for sitting and/or sleeping. 
Like the annexe at Breioavfk, and like several pit houses (see Chapter 5), Granastaoir 9B 
contained 60-65 small holes in the floor, each 2-10 cm in diameter (Einarsson 1995, 82). 
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These holes were not distributed randomly, but formed clusters - mainly in the central 
third of the building along its north-south axis. The floor deposit itself largely consisted of 
charcoal and compacted soil, and it contained a few bones, a spindle-whorl, a bead, and a 
nail. 
Based on the presence of the oven, the ubiquity of small holes, and the paucity of artefacts, 
Einarsson (1995, 83) interpreted house 9B at Granastaoir as a 'smoke-house'. However, it 
is possible to interpret the evidence differently. The oven could have had a variety of 
functions, and would have been particularly suitable for baking, drying, heating stones for 
boiling liquids, and radiating heat. As mentioned above, the small holes in the floor could 
have been created by several different types of objects, including stools, lamp stands, and 
long distaffs. Moreover, the presence of a · platform for sitting and/or sleeping rather 
suggests that Granastaoir 9B was a multi functional residential building rather than a 
specialised food preparation building. Many of the features in this building, including the 
sitting/sleeping platform, the oven against a wall, and the small holes in the floor, bear a 
close resemblance to the internal features of Viking Age pit houses, which will be 
discussed further in Chapters 5 and 6. The location of the entrance in the middle of the 
south gable wall also bears a close resemblance to two pit houses, Hofstaoir A4 and AS, 
which were dug into a slope but had ground-level entrances in one gable wall. Therefore, 
even though Granastaoir 9B was only slightly sunken (up to 32 cm below the present 
ground surface), it does appear to have had the same range of functions as a pit house. 
Herj6lfsdalur II abutted two buildings: it shared its western long wall with a cattle byre/hay 
bam containing some evidence for human occupation (structure VIII), and it shared its 
southern gable wall with a specialised cooking building (structure I; see Figure 3.15). Like 
many other Viking Age and medieval cattle byres in Iceland, Herj6lfsdalur VIII had an 
entrance in a gable wall and its internal space was organised into three-aisles: a lower 
central aisle paved with flag stones, and two raised side aisles containing evidence for stall 
divisions (Berson 2002). The southern half of the building, however, contained a cooking 
pit, and the floor deposit contained some charcoal and slag, two whetstones, and two 
steatite vessel fragments (Helmanns-Auoard6ttir 1989, 16). On this basis, the excavator 
interpreted the southern half of the structure as a human dwelling area, although she did 
admit that the evidence for this was meagre in comparison to houses II and V (e.g. there 
were no sitting/sleeping areas), and she suggested that it could also have been used to store 
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hay (Hennanns-Auoard6ttir 1989, 109-110). It does seem likely that the southern half of 
Herj6lfsdalur VIII was a multi functional space that was used as a hay barn as well as for a 
limited number of domestic activities - perhaps by only a few members of the household, 
or only on occasion, when extra residential space was needed. It is also possible that the 
presumed link between fireplaces and human dwellings has been overstated. There may 
have been times, for example, when a small controlled fire at the back of a byrelbam might 
have been useful, such as when hay was damp and needed to be dried out, or during a 
particularly cold winter or spring, when young livestock were in danger. 
Figure 3.15 Plan of all the excavated buildings at Herj6lfsdalur, showing the association of houses 
II and IV with the cattle byres (structures IV and VIII) and the specialised cooking buildings 
(structures I and Ill). Flat stones are shown in black and the shaded areas indicate the extent of the 
floor deposits (after Hermanns-Auoard6ttir 1991, fig. 2). 
137 
Herjolfsdalur I, the small building that abutted the southern gable wall of Herjolfsdalur 11, 
contained three cooking pits in its central aisle and a single outside entrance in the middle 
of its eastern long wall (Figure 3.15). Its floor deposits contained many fire-cracked stones 
and animal bones, but artefacts were limited to a jasper strike-a-light, a black bead, a small 
piece of pumice, and some iron fragments (Hermanns-Auoardottir 1989, 11). The lack of 
evidence for domestic activities other than cooking - and especially the lack of a 
sitting/sleeping area - means that there is little to substantiate Hermanns-Auoardottir's 
(1991, 4) hypothesis that this was a "small, hall-like dwelling". Rather, Herjolfsdalur I is 
much more likely to have been a specialised cooking building that provided an alternative 
food preparation area for the residents of house 11. In fact, its role was probably identical to 
that of the slightly later building, Herjolfsdalur Ill, which was a similar size to 
Herjolfsdalur I, contained two cooking pits in its central aisle, and was interpreted by 
Hermanns-Auoardottir (ibid.) as a "cookhouse". The specialised cooking buildings at 
Herjolfsdalur are so far unique in Viking Age Iceland. However, Vatnsfjorour 2, a small 
structure that was created by shortening Vatnsfjorour 1, also contained a circular cooking 
pit in its central aisle and it is possible that it, too, functioned as a cooking building 
(Edvardsson & McGovern 2005, 24-26; Milek 2005, 50). Vatnsfjorour is still under 
excavation, however, and if structure 2 was used solely for cooking, the main residential 
building with which it was associated has not yet been found. 
The presence of specialised cooking buildings at Herjolfsdalur has potentially interesting 
implications for the status of the site. First, it raises the possibility that the hearths in the 
houses did not always have to be used for cooking, although of course it does not prove 
that they were not. This means that it would have been possible for the houses to be 
devoted at times to non-domestic activities, such as the entertainment of guests - a 
function equivalent to that of a 'hall' (ff. Herschend 1993). Second, the presence of 
specialised cooking buildings, each with several cooking pits, suggests that the hearths in 
the houses were not always sufficient for the volume of cooking that was required; there 
must have been times when several cooking pits were needed in order to produce the 
necessary quantities of roasted meat. This implies that there was - at least on occasion - a 
very large number of mouths to feed at Herjolfsdalur and that feasts might have been held 
there. This line of reasoning, and the very fact that specialised cooking buildings were rare 
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in Viking Age Iceland, suggests that Herj6lfsdalur could have been a relatively high status 
site. This issue will be revisited in section 3.4.3, below. 
3.4 INTERPRETATIONS OF THE ORGANISATION AND USE OF 
SPACE IN VIKING AGE HOUSES 
As the above discussion makes clear, Viking Age houses in Iceland shared many common 
characteristics, but there was also potential for significant variation in certain parts of the 
house. The characteristics that remained remarkably consistent were the curved long walls 
of the main structure, the organisation of the main structure into small gable rooms and a 
large central living room, and the organisation of the central living room into three aisles: a 
lower central aisle with an oblong hearth in the middle of it, and two slightly raised 
sitting/sleeping areas in the side aisles. These characteristics were the 'cultural norms' for 
Icelandic residential architecture from the late ninth to the eleventh centuries. Within this 
standard framework, there was a certain degree of flexibility in the size of the house, its 
length:width ratio, the number of entrances, and the degree of curvature of the long walls, 
but to Viking Age Icelanders the outer appearance of the houses and their central living 
rooms would always have looked familiar. On the other hand, the gable rooms and annexes 
of Viking Age houses could vary significantly. Gable rooms, for example, could function . 
as extra cooking spaces (with a hearth or cooking pit), food storage and preparation areas 
(with a barrel pit), or extra living spaces (with sitting/sleeping platforms). Annexes were 
optional to begin with, and they could also function as cooking rooms, pantries, or extra 
living spaces, or indeed any combination of these. 
It must be significant that Viking Age houses throughout Iceland had a highly standardised 
outer form and central living room, while their small gable rooms and annexes could be 
organised and used more flexibly. Houses tend to be designed and used in ways that help 
to communicate, establish, and/or reinforce the identity, cultural affiliation, beliefs, social 
values, power, or status of people who live in them (Blanton 1994; Parker Pearson & 
Richards 1994; Rapoport 1982), and the fact that some parts of the house conformed to a 
cultural norm while other parts exhibited more personal choice and innovation suggests 
that different parts of the house played different roles in the communication of these ideas. 
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The final section of this chapter explores some of the ways in which these trends may be 
interpreted. It begins by examining the space syntax of Viking Age houses in order to 
determine if the relative location and accessibility of different rooms can offer any insights 
into why they varied in the extent to which they conformed to a cultural norm. It then goes 
on to consider what the standardised outer form and internal organisation of the houses 
might have meant to the people who li ved in them, and what they might have been 
intended to communicate to others. This chapter ends with a consideration of how the 
variability observed in the houses might be interpreted, and, in particular, whether their 
size and the use of their gable rooms and annexes might shed some light on the relative 
status (or desired status), size, and/or complexity of early Icelandic households. 
3.4.1 Space Syntax of Viking Age Houses 
As mentioned in Chapter 1, the space syntax maps used to analyse the configurations of 
space in Viking Age houses incorporate numerous symbols in order to facilitate the 
comparison of room function and elaboration (e.g. possible wainscotting), and to provide 
information about how the rooms were accessed. For example, some rooms were accessed 
by going up or down a step, by passing over a raised threshold stone, or (if post holes on 
either side of the entrance suggested the presence of a door frame) by passing through a 
door. The space syntax maps also incorporate colour codes in order to make clear which . 
rooms were gable rooms and which were later annexes (see Figure 3.16-Figure 3.18 and 
Chapter 4, Figure 4.43). These simple innovations increase the power of the technique to 
elucidate patterns in the arrangement and accessibility of different spaces, and how the 
houses changed over time. 
In order to make it easier to compare them, the space syntax maps have been grouped 
according to the number of outside entrances to the house. As can be seen in Figure 3.16 
and Figure 3.17, the common patterns of spatial configuration that were already evident in 
the plans of the houses (see section 3.3.1.1, above) become even more apparent when they 
are broken down into their component spaces and displayed on justified space syntax 
maps. Space syntax analysis also make!; it easier to identify houses with anomalous 
configurations of space. Granastaoir 9A, Herj6lfsdalur V, and Hofstaoir AB, for example, 
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had unique spatial arrangements and their space syntax maps have therefore been displayed 
together in Figure 3.18. 
(a) Herj61fsdalur 11 
0 annexes shown in red 
0 gable rooms shown in blue 
0 room with wainscotting 
D room with unknown function 
~ cattle byre 
~ room with central hearth and sitting/sleeping spaces 
(b) Hvltarholt IX (c) Hvitarholt IX after bd room with sitting/sleeping spaces 
addition of annexe 
c:J room with a small hearth and/or cooking pit 
El room with barrel pit(s) 
D vestibule with a stone box 
D vestibule 
0 transitional space 
$ outdoor carrier space 
---
access with a step 
-+- access across a threshold 
-+- access through a door 
(d) Grelut6ttir (e) Grelut6ttir after addition access with stone pavement 
of annexe access 
(f) IsleifsstaOir 'level 2' 
Figure 3.16 Space syntax maps of Viking Age houses with one entrance: Ca) Herj6lfsdalur IT; Cb-c) 
Hvftarholt IX; Cd-e) Grelut6ttir; Cf) fsleifsstaoir ' level 2'. 
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r, 
(a) EirlksstaOir 
(c) Vatns~orOur 1 
(e) Hvltarholt VIII 
(i) Skallakol 
(b) EirikstaOir accessed 
from main entrance 
(d) VatnsfjorOur 1 accessed 
from the main entrance 
(f) Hvitarholt VIII accessed 
from main entrance 
Gl Skallakot accessed 
from main entrance 
°0 
0 
0 
0 
~ 
~ 
bd 
8 
El 
~ 
0 
0 
49 
~ 
--t-
-.-
(g) Hvitarholt VIII after 
addition of annexe 
annexes shown in red 
gable rooms shown in blue 
room with wainscotting 
room with unknown function 
cattte byre 
room with central hearth and 
sitting/sleeping spaces 
room with sitting/sleeping spaces 
room with a small hearth 
and/or cooking pit 
room with barrel pit(s) 
vestibule with a stone box 
vestibule 
transitional space 
outdoor carrier space 
access with a step 
access across a threshold 
access through a door 
access with stone pavement 
access 
(h) Hvitarholt VIII and 
annexe accessed from 
main entrance 
(k) Skallakot after 
addition of annexes 
(I) Skallakot and annexes 
accessed from main 
entrance 
Figure 3.17 Space syntax maps of Viking Age houses with two entrances: (a-b) Eirfksstaoir; (c-d) 
Vatnsfjorour 1; (e-h) Hvitarholt VIII; (i-I) Skallakot. 
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(a) GranastaOir 9A 
(e) Herj61fsdalur V with 
byre annexe 
(b) Gran astaOir 9A accessed 
from main entrance 
(f) Herj6lfsdalur V and 
byre annexe accessed 
from main entrance 
(g) HofstaOir AB with annexes 
(c) Granastair 9A after 
addition of annexe 
(d) GranastaOir 9A and 
an nexe accessed 
from main entrance 
D annexes shown in red 
D gable rooms shown in blue 
0 room with wainscotting 
D room with unknown function 
[] cattle byre 
~ room with central hearth and sitting/sleeping spaces 
bd room with sitting/sleeping spaces 
I:::] room with a small hearth 
and/or cooking pit 
E1 room with barrel pit(s) 
0 vestibule with a stone box 
0 vestibule 
0 transitional space 
e outdoor carrier space 
--
access with a step 
-+- access across a threshold 
--t- access through a door 
access with stone pavement 
access 
Figure 3.18 Space syntax maps of Viking Age houses with anomalous spatial configurations: (a-d) 
Granstaoir 9A; (e-f) Herj6lfsdalur V; (f) the last phase of Hofstaoir AB. 
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As can be seen in Figure 3.16-Figure 3.17, Viking Age houses in Iceland, whether with 
one outside entrance or two, shared a number of common characteristics in the 
arrangement of their internal spaces. Most evident is the fact that the large central living 
room, with its central hearth and raised sitting/sleeping areas in the side aisles, was always 
at the second 'level' in the house. It was accessed by passing through just one other space -
a 'transitional' space in the terminology of Hillier and Hanson (1984) - which acted as a 
sort of nodal point or intersection for foot traffic. Whether these transitional spaces were 
open (indicated by small circles in the maps above), or whether they were bounded by 
partition walls like true entrance vestibules or passageways (indicated by small rectangles), 
they served as points where people had to make a decision about which way to turn and 
which space to enter. Regardless of whether there was one entrance or two, or which 
entrance was used, everyone entering the house would have passed through a transitional 
space where they had to make a decision about whether to enter a gable room or the central 
living room. In Aoalstrreti 14-18, Reykjavik, which will be discussed in greater detail in 
Chapter 4, the central living room was slightly deeper in terms of its level in the space 
syntax maps because each entrance had both an enclosed entrance foyer and an additional 
transitional space (see Figure 4.43). Nevertheless, Viking Age houses adhered to a clear, 
consistent principle: that there was always a transitional space between the outside 
entrance and the central living room, but it was never necessary to go through another type 
of functional space en route to the living room. 
As a result of this arrangement, the central living room and the gable rooms nearest the 
entrances could potentially have functioned independently, with people coming and going 
from one without interfering with the other. This segregation of space meant that visitors 
entering the house could have been directed towards the large central living room without 
being privy to what was going on in the gable room - a room that was often used for 
domestic activities such as food storage and/or preparation, and which may therefore have 
been a more private space. Conversely, it also meant that while the living room was used 
for entertaining, it would have been possible to exclude certain members of the household 
from this space (e.g. servants, slaves), and to relegate them to the more private spaces of 
the house, where they could continue carrying out everyday activities. By making the 
living room accessible directly from the entrance passageways, and by segregating them 
from either one or both (if there were two entrances) gable rooms, Viking Age Icelanders 
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effectively created the potential for the separation of public and private spaces in the 
house. 
Besides its location in the house, there is other evidence to support the interpretation that 
the central living room was used for the entertainment and accommodation of guests. Most 
notably, it was the largest room in the house, it was usually the only room with 
sitting/sleeping areas, and it was sometimes elaborated with wainscotting. At the same 
time, the small size, practical functions, and positioning of the gable rooms strongly 
suggest that they were private spaces. In houses with only one entrance, one gable room 
was always in the deepest part of the house (except for Herj6lfsdalur II, which had only 
one gable room), where access to it could have been controlled (Figure 3.16). In houses 
with two entrances, both gable rooms were readily accessible via the passageways or 
transitional spaces associated with the entrances; however, to visitors entering the house by 
the main entrance, these same transitional spaces would have physically (and probably 
visually) segregated the back gable room from the living room (Figure 3.17; Chapter 4, 
Figure 4.43). Moreover, the modes of access to both gable rooms were sometimes 
associated with doors, raised stone thresholds, or steps, all of which could have served as 
physical barriers to movement or at least as visual cues as to where it was not appropriate 
for visitors to go. 
Where annexes were added to houses sometime after their initial construction (not 
necessarily very long afterwards), they also seem to have functioned as private spaces. In 
addition to their small size and practical functions, they were always placed in the deepest 
part of the house, and had to be accessed via the central living room or, in the case of 
Hvftarholt IX and Aoalstrreti 14-18, via the gable room at the back of the house (Figure 
3.16c; Chapter 4, Figure 4.43). Moreover, it was usually necessary to pass through a door 
in order to reach them, and, if they did not have a door, they at least had a threshold that 
had to be stepped over (e.g. Hvftarholt IX) or a step up (e.g. Aoalstrreti 14-18), which 
could have served as a visual cue that access was restricted. The tight control over access 
to annexes was especially obvious in the last phase of Hofstaoir AB, where all three 
annexes were placed deep inside the house, and had to be accessed by climbing a step or 
by passing through a doorway (Figure 3.18g). 
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At first glance, Granastaoir 9A and Helj6lfsdalur V appear to deviate from these patterns. 
Their anomalous space syntax maps are a result of additional outside entrances that gave 
access directly to a gable room or to an annexe (Figure 3.18a-f). However, when these 
houses were entered by the main door, the configuration of space followed the same 
pattern as in the other houses: the central living rooms were accessed via entrance 
vestibules that served as transitional spaces, and there were gable rooms and annexes in the 
deepest parts of the houses. Therefore, even though they had additional outside entrances, 
the anomalous space syntax of the houses would not have been experienced by someone 
entering by the main door. 
Significantly, it was the parts of the house most likely to be publicly accessible and visible 
- the outer walls and the central living room- that followed the cultural norm, while the 
parts of the house most likely to be private - the gable rooms and annexes - exhibited 
more variation in their design and use. This implies that in the private parts of the house, 
away from the public eye, there was room for innovation, while there was less tolerance 
for deviation from the norm in potentially public spaces. There seems to have been a 
common consensus in early Icelandic society that the parts of the house that were visible to 
outsiders, and that helped to mediate relationships between outsiders and members of the 
household, had to adhere to a prescribed design. But what messages were being conveyed 
by adhering to this consensus, and why did the consensus specify that the structures had to 
have curved long walls and a large three-aisled living room with a central hearth? 
3.4.2 Explaining Architectural Norms: Cultural Identity and Ideology 
If, as suggested above, houses help to communicate and reinforce the cultural affiliations, 
beliefs, values, and status of the people who live in them (ff. Blanton 1994; Parker Pearson 
& Richards 1994; Rapoport 1982), it seems likely that the high degree of conformity in the 
public parts of Viking Age houses was an expression of a real or assumed shared culture. 
Early Icelandic society therefore appears to have been characterised by either a high degree 
of cultural unity or a high degree of cultural integration (Stoklund 1980, 122). A survey of 
ninth- to eleventh-century residential buildings in northern Europe confirms beyond doubt 
that Iceland's earliest settlers were culturally Scandinavian, but it is interesting to note that 
there was more variation in building style in Viking Age Scandinavia than there was in 
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Iceland (Hinz 1989; Myhre 1980; Schmidt 1994; Skre 1996). This implies that Viking Age 
Icelanders either belonged to one particular Scandinavian group or that, upon arriving in 
Iceland, they adopted the building style of the dominant group - or at least the public face 
of it - as a way of integrating into Icelandic society. As mentioned in Chapter 1, houses 
were the most important places for social interaction in Viking Age Iceland, and it may 
have been considered important to reproduce the setting for social interaction (i.e. the 
living room) in the form that was perceived as appropriate by the dominant cultural group. 
A comparison of Icelandic houses to contemporary Scandinavian houses sheds some light 
on the identity of the group whose building style came to dominate Viking Age Iceland. In 
Denmark, small three-roomed houses with central, three-aisled living rooms, central 
hearths, and unheated gable rooms were used at the urban site of Hedeby as early as the 
ninth century, but it was another century before this building style became widespread in 
villages, towns, and fortresses (Schmidt 1994, 60, 78). For example, large, bow-sided 
houses with large central living rooms and small gable rooms were found at Fyrkat, 
Aggersborg, Trelleborg, Omgard, Sredding, and Vorbasse, but only from the late tenth 
century onwards (Figure 3.19a-b). During the ninth and tenth centuries, residential 
buildings on rural sites in Denmark could have either straight or curved long walls, and it 
was most common for them to be longhouses, with a cattle byre on one end (Schmidt 1994, 
45-58). 
In Norway, few Viking Age houses have been excavated in comparison to Denmark, but it 
is still possible to detect some variation in different parts of the country. In northern and 
eastern Norway, longhouses were in use, but,in the southwest, the cattle byre was normally 
built as a separate building (Skre 1996). The best parallels for the Icelandic houses are the 
turf-built, oblong, bow-sided houses with three aisles and central hearths that were found 
in southwestern and western Norway (Myhre 1980; Peters en 1933). Myhre's (1982, 207-
209) analysis of the form, internal features, and distribution of finds in these buildings 
concluded that most of them contained two rooms, but he felt that Oma, in Time, had had a 
large central living room and two small gable rooms, similar to the Icelandic houses 
(Figure 3.19c). 
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Figure 3.19 Viking Age Scandinavian houses with curved long walls and a tripartite inner 
organisation: (a) Omgard Av, Denmark (from Schmidt 1994, fig. 22); (b) Trelleborg IN, Denmark 
(from Schrnidt 1994, fig . 20); (c) Oma, Norway, showing Myhre ' s interpretation of space based on 
artefact distributions (after Myhre 1982, fig . 8 and Petersen 1933, pI. 53); (d) NiOri a Toft, Faroe 
Islands (after Dahl1968; as reproduced in Stumman"Hansen 2003a, fig. 3.5). 
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Figure 3.20 Plan of a typical 'Type l' house in late ninth- and tenth-
century Dublin (Simpson 1999, fig . 5). 
Houses bearing similarities to the Icelandic houses have also been found in other Viking 
Age Norse colonies in the North Atlantic region, although it is difficult to date any of them 
as far back as the ninth or early tenth century. The putative ninth-century phase at Jarlshof, 
in Shetland, for example, must now be re-dated to the eleventh century in the light of new 
dates for some of its key finds (Fanning 1994,46; Hamilton 1956). The best-dated colonial 
Norse houses are the 'Type l' houses in ninth- and tenth-century Dublin (Simpson 1999; 
Wallace 1992). These obviously differed from the Icelandic houses in their construction 
materials, size, and shape, but they did have a tripartite inner structure with smaller spaces 
in the gable ends, a larger central space containing three aisles, a central hearth, and two 
sitting/sleeping areas against the long walls (Figure 3.20). The closest parallel to the 
Icelandic houses is the building at NiOri a Toft, in Kvivfk, in the Faroe Islands (Dahl 
1968). Like Oma, Niori a Toft was turf-built and oblong, with a large central room that 
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was divided into three aisles, and a central hearth (Figure 3.19d). Viewing the evidence as 
a whole, the strong similarity between the houses of southwest Norway, the Faroe Islands, 
and Iceland suggests that it was a cultural group originating from southwest Norway and/or 
Norwegian colonies in Faroe or the British Isles that became dominant in Iceland. 
Although it is likely that some settlers came from other parts of northern Europe as well, 
the speed with which and the degree to which they adapted their residential architecture to 
the form and organisation preferred by the dominant cultural group makes them 
archaeologically invisible. It is possible, however, that some of the variability manifest in 
the gable rooms and annexes was due to differing cultural traditions. 
It is not easy to understand why the dominant cultural group in Iceland perceived it to be 
most appropriate for houses to have bowed long walls and a large, three-aisled living room 
with a central hearth. As discussed in section 3.3.1.1, above, the curved long walls and roof 
were a deliberate choice that had no clear functional advantage and would actually have 
posed many technical challenges during house construction. In southwest Norway, as in 
many other parts of Scandinavia, curved long walls were used in longhouses since the 
Migration Period (Myhre 1980, 1982; Skre 1996), and, although they may simply have 
gradually evolved into a long-standing tradition of how a house should look (ff.Schmidt 
1994, 156-158), it is also possible that the distinctly curved shape was in some way 
meaningful. Stoklund (1980, 122) observed that: 
Within a given culture ... not all components of the house building will be equally 
fixed. The scope of tolerance for the design of the different parts varies; in general it 
may be said that the stronger the symbolic function, the more narrow the scope of 
tolerance. 
Considering the remarkable degree of consistency in the construction of the walls and the 
central living rooms of Icelandic dwellings, these parts of the house could have had a 
strong 'symbolic function'. 
Although it will never be possible to know what (if anything) the curved shapes of their 
houses signified to Viking Age Icelanders, there is some evidence from Viking Age and 
early medieval Eddic poetry that there could have been a cognitive association between the 
house and the world. In SIWldskaparnuil ('Language of Poetry'), the thirteenth-century 
scholar Snorri Sturluson provided a list of 'kennings' - metaphorical phrases or compound 
words that were used in place of nouns in Old Norse poetry as a way of evoking images or 
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to allude to mythological events, people, or symbols (Kristjansson 1997, 87; Olason 1998, 
39). These kennings make it clear that the house was sometimes used as a metaphor for the 
world: 
How shall the sky be referred to? By calling it. .. house of air and earth and sun. 
(Sturluson 1987,88) 
How shall the earth be referred to? By calling it. .. floor and base of wind's hall ... 
(Sturluson 1987,90) 
How shall fire be referred to? By calling it. .. sun of the houses. (Sturluson 1987,93) 
In the Eddic poems themselves, there are numerous examples of kennings in which the 
house is used as a metaphor for the world. The sky, for example, is often referred to as 
'hall', 'world's hall', 'dripping hall', 'world'sToof', 'wind-hall', 'wind's roof', and 'lovely 
roof' (Larrington 1996, 113, 110; Sturluson 1987,93, 126, 175). Considering this cognitive 
link between the house and the world, it is possible that Viking Age houses, with their 
curved walls and vaulted roofs, were designed to imitate the shape of the world as 
perceived in ancient Scandinavian cosmology, with its curved horizons and vaulted sky. 
Although impossible to prove, if the shape of the house symbolised the world, and the 
house itself was viewed as a microcosm of the world, this might explain why the curved 
form of the house was so ubiquitous throughout Scandinavia and the Scandinavian 
colonies abroad for so many centuries, and why it was the dominant form in Viking Age 
Iceland. 
3.4.3 Explaining Architectural Variation: Relative Size, Complexity, and 
Status of Households 
If the parts of the house that adhered to the cultural norm were expressing a common 
cultural affiliation and ideology in early Icelandic society, it may be presumed that the 
parts of the house that exhibited variation were expressing difference. For example, as 
already noted in section 3.3.1.1, three Viking Age houses did not have any perceptible 
curvature in their long walls (H6lmur 5, Snjaleifart6ttir, Herj6lfsdalur V). If, as suggested 
above, bowed long walls were in some way symbolic of cosmological beliefs and a 
dominant ideology, it is possible that the straight walls of these three houses were 
expressing an alternative ideology. Christianity, for example, was a minority religion in 
Iceland until c. 1000 AD (Vesteinsson 2000b), and it is possible that Christian households 
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opted for straight-walled houses rather than curved ones. Over the course of the eleventh 
century, however, Christianity gradually replaced pagan beliefs, and it may therefore not 
be a coincidence that curved long walls gradually disappeared in Iceland after the eleventh 
century: early medieval houses had straight or only faintly curved walls, and later medieval 
houses had only straight ones (e.g. Eldjam 1961; Milek 2003; Rafnsson 1977; Roussell 
1943b). 
The earliest phases of Viking Age houses exhibited some variation in size and in the use of 
their gable rooms, but this variation was minimal in comparison to the differences that 
became manifest over time, when annexes were added and some houses were enlarged. 
Omitting the three largest houses (Hofstaoir AB, Skallakot, and fsleifstaoir), all of which 
had earlier phases about which little is known, and omitting the annexes that were known 
to have been added at a later date, houses were moderately sized, with lengths ranging 
from c. 12-16 m. On the basis of this evidence alone, assuming that the size of the main 
residential buildings reflected or expressed the size and/or status of the households *'0.\ 
lived in them, it would appear that there were only minor variations in the size and/or 
status of households during the earlier part of the Viking Age. This has important 
implications for the historical debate about whether early Icelandic society was 
characterised by an entrenched hierarchy or whether it was largely made up of free and 
independent householders (see Chapter 1). As far as it is possible to phase and date them, 
the earliest houses in Iceland appear to represent households of roughly the same size and 
status; they do not appear to reflect a hierarchical social structure. 
This situation changed over time, however, as the sitting/sleeping areas of some houses 
were extended, either by enlarging the main structure, or, more usually, by adding an 
annexe. The addition of annexes containing sitting/sleeping areas, and which could 
therefore have served as extra living rooms (e.g. Breioavfk, Granastaoir 9C, and the 
annexes of Hvftarholt VIII and IX), may be an indication that the household had grown in 
size and complexity - by the addition of servants or slaves, for example, or by the 
extension of the family through marriage. However, as discussed in section 3.4.1, above, 
annexes were private spaces that may not ever have been entered or seen by visitors to the 
house. It was the enlargement of the main structure that would have been obvious to 
everyone who visited the house, and that was much more likely to have expressed a change 
in the status of the household (e.g. Hofstaoir AB and probably Skallakot and fsleifsstaoir). 
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An increase in the number of people who could comfortably sit and sleep in the living 
room could have indicated, for example, that the resources of the farm could support a 
larger household and could entertain and accommodate a larger number of guests. 
The most extreme example of this is Hofstaoir AB, which, over the course of the tenth 
century, underwent a dramatic extension in size from c. 16 m to c. 36 m in length (Gavin 
Lucas, pers. comm.). In its final phase, this house encompassed an area of c. 276 m2 and 
was roughly twice the size of any other contemporary house in Iceland. In addition, the 
house was unusually complex, with three annexes and a turf-built passageway extending 
from its back door to a three-seat lavatory at the back of the house (structure E2; see 
Chapter 6, Figure 6.1). None of the interior deposits of annexe C2 survived, making it 
impossible to interpret its function, but annexe A2 served as an additional food storage and 
cooking area (it had a barrel pit and a hearth), and annexe D 1 may have served as yet 
another cooking area (it had a hearth). Since the back gable also contained a small barrel 
pit, it would appear that in the back, private areas of Hofstaoir AB there were no less than 
two pantries and two extra cooking rooms. Considering the immense size of the central 
living room, the number of cooking and food storage facilities, and the unique presence of 
a lavatory, Hofstaoir AB was undoubtedly a high status site designed to support both a 
large household and large numbers of guests. The farm itself was not on sufficiently 
productive land to support such a large household (Frioriksson et al. 2004), so it must be 
assumed that it acquired its wealth in other ways, either by gaining capital from abroad 
(e.g. by looting), or by asserting ownership (and therefore rental rights) over other 
farmland in the vicinity of Lake Myvatn. In the faunal assemblage from the site there was 
also evidence for the ritual killing of cattle by beheading, and for the display of at least 
eleven cattle skulls on the outer walls of the house (ibid.). It cannot be a coincidence that 
this unique example of pagan ritual activity occurred on the same farmstead as the 
exceptionally large house, and it is likely that the high status of the farmstead was 
intimately related to the pagan ritual activity that took place there. The head of the 
household at Hofstaoir was undoubtedly a chieftain, someone who would be described as a 
gooi or hofjJingi in the later medieval texts, and Hofstaoir stands out as the clearest 
example of a site at the top of a social hierarchy. 
It is notable that the high status of Hofstaoir became manifest later in the Viking Age, 
rather than in the initial 'landtaking' (landnam) period. This contradicts the idea put 
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forward by some scholars (e.g. Vesteinsson et al. 2002), that there was an entrenched 
social hierarchy from the late ninth or early tenth century as a result of the initial land-grab, 
in which the earliest settlers were able to acquire large tracts of the most fertile land. The 
residential architecture of Viking Age Iceland would suggest that in the late ninth and early 
tenth centuries there was little difference in the status of farms, and that it was only during 
the later tenth and eleventh centuries that a social hierarchy developed as a result of the 
entrepreneurship of certain individuals. 
The other farmstead to stand out as unique is Herj6lfsdalur. Not only were the walls of 
House V straight rather than curved, but both House IT and House V contained only one 
gable room, rather than two, and Herj6lfsdalur IT does not appear to have had a central 
hearth. Finally, Herj6lfsdalur V was the only house in Viking Age Iceland to be directly 
connected to a cattle byre. Thus, in many ways the Herj6lfsdalur houses did not conform to 
the norm in Viking Age Iceland, and appear to be intentionally expressing difference. As 
pointed out in section 3.3.3, Herj6lfsdalur was also the only site in Viking Age Iceland to 
contain specialised cooking buildings, each with several cooking pits (structures I and lIT). 
This suggests that at least on occasion there were large numbers of mouths to feed and a 
large volume of meat to be cooked. It also suggests that cooking activities could be 
completely segregated from the main residential buildings if so desired, thereby allowing 
them to be devoted to the entertainment and accommodation of guests ; in other words, they 
could have functioned as 'halls'. In Scandinavia, it was only high-status farms that 
contained 'halls' and specialised cooking buildings (Herschend 1993; Isaksson 1998), 
suggesting that Herj6lfsdalur, too, was a relatively high-status farmstead, regardless of the 
unusually small size of House V. The unique aspects of the buildings at Herj6lfsdaur may 
therefore have communicated several different things, including a distinct cultural identity, 
a different ideology, and/or a high status. 
The understanding of how Viking Age houses were organised and used has so far been 
based on macroscale data, such as building plans, features, and finds. However, as will 
have been evident in the above discussions, data on this scale do not always permit the 
interpretation of important aspects of the houses, such as the locations of partition walls or 
the functions of particular spaces - information that is essential for the effective 
application of space syntax analysis and for the social interpretation of buildings. A closer 
examination of buildings on the microscale, including an analysis of the extent and 
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composition of their occupation deposits, has the potential to improve the understanding of 
how houses were organised and used. Abrupt changes in floor composition can indicate the 
locations of partition walls, for instance, and the presence of minute residues in the floor 
deposits can provide information about the activities that took place there. In order to 
contribute new information about how space was organised and used in Viking Age 
houses, a geoarchaeological case study was conducted on the house at Aoalstrreti 14-18, 
Reykjavik. This study forms the subject of Chapter 4. 
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4 
GEOARCHAEOLOGICAL STUDY OF THE HOUSE 
AT ADALSTRiETI 14-18, REYKJAVIK 
4.1 INTRODUCTION 
As discussed in Chapter 3, the understanding of how space in Viking Age houses was 
organised and used has primarily been based on the presence and location of major features 
such hearths, cooking pits, barrel pits, and inbuilt furnishings such as raised platforms. The 
distributions of bones and artefacts have also contributed to the interpretation of activity 
areas, but, as was pointed out in Chapter 2, a complex set of cultural and natural processes 
may affect the final distributions of these objects, and their interpretation is therefore 
problematic unless they can be compared to the distributions of microscopic residues. 
Moreover, the identification of internal partition walls can be extremely challenging, since 
the surviving evidence is usually meagre. In the best-case scenario, partition walls may be 
interpreted on the basis of abrupt changes in the composition or compaction of the floor 
sediments, especially where these abrupt changes coincide with alignments of post holes. 
In order to improve the understanding of how space was organised and used in Viking Age 
houses, a detailed study was conducted on the tenth-century house that was discovered at 
Aoalstrreti 14-18, in central Reykjavfk, in 2001 (Figure 4.1). Based on the methodological 
framework developed in Chapter 2, this study utilised a broad spectrum of analytical 
techniques and integrated analyses at both the macroscopic and microscopic scales. The 
layout of the building and its internal features wO$> compared to the locations and 
boundaries of different floor layers, as well as macro artefact and bone distributions, 
microrefuse distributions, and the distributions of elements, pH, soluble salt, and magnetic 
susceptibility values in the floor deposits . Micromorphological analysis was also 
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conducted on key sediments in the building in order to identify more precisely the fine 
organic and mineral residues, to provide additional information about the mode of 
deposition, and to determine if there had been any major post-depositional alteration of the 
composition of the floor sediments. 
The Viking Age house at Aoalstrreti 14-18, in central Reykjavfk, was excavated in 2001 
and 2003 by the Institute of Archaeology, Iceland (Fornleifastofnun Islands) in advance of 
the redevelopment of the site (Roberts 2001; Roberts 2004; Roberts et al. 2003; Roberts et 
al. 2002). The building was securely dated to the tenth century by a range of dating 
techniques, including tephrochronology, radiocarbon dating, and artefact typologies (see 
Appendix 1). Despite its location in an urban centre, the building had miraculously 
suffered only minor truncations from the foundation trenches of eighteenth- and 
nineteenth-century factory buildings. However, the annexe that had been attached to the 
southern gable wall of this building some time after its initial construction was severely 
truncated by later building activity and only survived in the form of fragmentary turf walls. 
Excavations at Aoalstrreti 18 in 1971-1974 found the truncated remains of a contemporary 
tenth-century turf building with a central hearth, which may either have been part of this 
southern annexe or a separate building (Nordahl 1988). 
The site is situated 1.95-2.15 m above sea level, at the base of a moderately steep slope that 
rises to the west. The climate in Reykjavik is cool and wet, with an annual mean 
temperature of 5°C (-O.4°C in January, 11.2°C in July) and an average of 805 mm of 
rainfall per year (1)6rarinsson 1987, 8). With its position at the base of a slope, it might be 
expected that the site at Aoalstrreti would receive an abundance of water in the form of 
slope-wash as well as rainfall. Fortunately for its occupants, the site was well drained; it 
was on a thin Andosol developed on aeolian silt, which had accumulated over water-
rounded beach pebbles. This soil was captured in several micromorphology samples, most 
notably below the turf wall (sample ASTOI-92) and below the southwestern entrance 
(sample ASTOI-94), but also in the turf making up the wall itself and in the layers of turf 
roof collapse that sealed the occupation deposits in the building (samples ASTOI-67, 68, 
71, 79, 80, 92; see Appendix 4 Tables A4.1-A4.9). A brief description of these soils is 
provided here, so that they may be contrasted with the anthropogenic sediments that 
accumulated within the dwelling. 
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Figure 4.1 The location of the house on Aoalstrreti 14-18, Reykjavik (based on GeoCentre n.d. ; 
Roberts et al. 2003, 221). 
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In all these samples, the soils show characteristics typical of Icelandic Andosols. They are 
silt loams and silty clay loams, with an orange to red-brown colour in plane polarised light 
(PPL). Due to the presence of amorphous/semi-crystalline clays such as allophone, the fine 
mineral material was isotropic - invisible in crossed polarised light (XPL). Below the 
landnam tephra sequence (V -871) the soils have a moderately-developed angular blocky 
structure, while the A horizon preserved immediately under the turf wall has the 
moderately-developed ultrafine granular microstructure (rounded peds <0.5 mm in size) 
that is typical of surface horizons in Andosols (Arnalds et al. 1995). The soils were heavily 
reworked by soil fauna, which left their mark in the form of a mixed fabric penetrated with 
channels and irregularly shaped voids (vughs), often partially infilled with excrement. 
Besides bioturbation, the most evident pedogenic process was the impregnation of the soil 
fabric with oxidised iron (50%; moderate to strong impregnation). The colour of the soil , 
the abundance of iron nodules, and the rare presence of iron pseudomorphs of plant tissues 
all provide evidence for the repeated wetting and drying of these naturally iron-rich soils. 
None of the micromorphology samples contained evidence for human activity on the site 
prior to the construction of the house. However, during the excavation in 2001, a charcoal 
layer was found underneath the V -871 tephra layer below the floors of the house, and the 
remains of a turf wall below the V -871 layer were found just north of the house (Roberts 
2001,38-39). 
4.2 THE FORM AND INTERNAL FEATURES OF THE HOUSE ON 
ADALSTRJETI 
The house at Aoalstrreti 14-18 was subrectangular in shape, with an internal length of 
16.70 m and an internal width of 3.74-5.81 m (Figure 4.2). This variable width was due to 
the pronounced curvature of its long walls, which were widest just slightly north of the 
building's centre (Figure 4.3). The turf walls were 1.27-1.72 m thick and were made up of 
strengur turf (the long, rectangular variety) containing lenses of the V -871 tephra, as well 
as an inner and outer facing of stones. Special care had been taken in the construction of 
the inner stone facing, where large (20-40 cm), subrounded stones were placed so that their 
flat sides faced into the building. As the maximum surviving height of the walls was only 
0.47 m (seven courses of turf), it is not known how many stone courses made up these 
facings; a maximum of three courses survived in the northwest corner of the house. The 
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outer facing of the western wall was markedly different from the others: rather than being 
constructed of larger, subrounded stones, it consisted of smaller (10-15 cm), angular 
stones, placed randomly up to five courses high (Roberts 2001, 41). This difference in 
construction technique must have been intentional and will be discussed at greater length 
below. 
Figure 4.2 Aoalstrreti 14-18 under excavation (photo courtesy of Howell Roberts). 
The house had two entrances, both of which appeared to be Oliginal: a wider one (l.19 m) 
located towards the northern end of the eastern long wall and a narrower one (0.72 m at its 
narrowest point) in the southwest corner of the house (Figure 4.3). The northeast entrance 
was not only the widest, but also far more elaborate. It had been paved with flat stones, the 
largest over 1 m in diameter, and at some point after the construction of the house an ante-
room or entrance vestibule was added to it, jutting out from the east side of the house. This 
little ante-room had internal dimensions of c. 3.0 x 2.5 m and stone-lined turf walls that 
were 0.80- l.0 m thick; like the walls of the house, the turf in these walls contained the V-
871 tephra layer (Smesd6ttir 2004). The flat stone pavement within the northeast entrance 
extended into the middle of the ante-room, but to the north and south of this pavement the 
little room seems to have been divided into four small cubicles: two to the north of the 
pavement, and two to the south of it, each pair divided by a row of subrounded stones. 
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These stones may have demarcated space at floor level, or they may have served as 
footings for wooden partition walls. The outer turf walls of the ante-room began to curve 
inwards where the outer door would have been, but were unfortunately truncated by a 
modem sewage trench. However, the curvature of the walls would suggest that little was 
lost, and it can be estimated that with the addition of the ante-room the length of the 
passage into the house was extended from 1.6 m (the thickness of the walls bounding the 
original door) to 4.8 m. Due to the modem truncation nothing is known about the outer 
door - if there was one - but two post holes on either side of the inner entrance suggest 
that there was a door there. Just within the northeast entrance was a square alignment of 
post holes (1.7 m2) that was presumably associated with the entrance as well. 
The southwest entrance was far smaller and · less elaborate than the northeast one: it 
contained a few stone slabs, but was not properly paved. It was a narrow, slightly curving 
entrance, with two post holes close to its outer edge that may have held a door frame 
(Roberts 2001, 44). Just within the entrance was a rectangular alignment of post holes, 
which appear to have supported timber walls for an entrance foyer that would have been 
about 3.2 m long and 1.4 m wide (Figure 4.3). The entrance was placed in the very corner 
of the house, where the southern gable wall extended beyond the line of the western long 
wall for a length of about 1.2 m; the excavators have suggested that this lip of extra wall on 
the south side of the door could have served as a windbreak (ibid.). On the north side of the 
door, against the western long wall, was a deposit of fire-cracked stones overlying a patchy 
deposit of charcoal and ash (contexts 777 and 796; see Figure 4.4). These represent the 
only midden-like deposits found at the site. Taken as a whole, the evidence suggests that 
this was a subsidiary entrance and that the northeastern one, which was larger and much 
more elaborate, was the main entrance to the house. Not only was the southwestern 
entrance narrow and unpaved, but the choice of small, angular stones to line the outer face 
of the western wall instead of the larger stones that were used everywhere else may have 
served as a visual cue that the western side of the house was the 'back'. The concepts of 
'front' and 'back' and their implications for perceptions of 'public' and 'private' space are 
themes that will be revisited below. 
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Figure 4.3 Plan of the ninth- to tenth-century house at Aoalstrreti 14-18, Reykjavik, including a 
tentative reconstruction of its southern annexe (from Roberts 2002, 47; Snresd6ttir 2004, 18). 
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Although the deposit outside the southwest entrance may simply have been a convenient 
place to dump waste, it is important to keep in mind that the ways in which rubbish is 
categorized and perceived is culturally and historically contingent (Bulmer 1976; Moore 
1982). This particular deposit does not contain the full range of household rubbish, but is 
largely restricted to fire-cracked stones, with some charcoal and ash - in other words, it is 
domestic hearth debris. It is therefore likely that the material in this deposit was not 
carelessly discarded 'waste' , but was selected and placed there intentionally. Some 
possible interpretations of this deposit are offered below, following a discussion of the 
character of the deposits within the southwest entrance. 
Within the house, the dominant feature was the central hearth (Figure 4.3). It was roughly 
oval in shape and very large, with a length of 4.2 m and a maximum width of 0.9 m. It was 
built of stone: rows of flat slabs set on their edge lined the outside of the hearth, and just 
south of its centre its base was lined with a large flat slab exhibiting the blackening, 
reddening, and cracking typical of heat damage. There were several post holes and stake 
holes around the hearth, most notably a rectangular setting of four stake holes towards its 
northern end, which are likely to represent a wooden superstructure - perhaps for a shelf, 
grill, spit, or hook - that had been suspended over the fire (Roberts 2001). 
In addition to the alignments of post holes that were associated with the two entrances and 
the hearth, there were several other rows of post holes that deserve to be mentioned due to 
their importance for the understanding of how space in the building was organised. In the 
northwest corner of the house there were three rows of stake holes and post holes oriented 
perpendicular to the western long wall, which suggests a specialised use of space in this 
area (Figure 4.3). There was also a row of post holes in the southeast corner of the house, 
oriented perpendicular to the southern gable wall, which appears to have enclosed a small 
alcove. As can be seen in Figure 4.3, there are a number of other post holes and stake holes 
dotted around the building, including a cluster of large post holes south of the hearth. The 
post holes in this cluster are unlikely to have been used contemporaneously and probably 
represent a series of post replacements. Except for this series of central posts, most post 
holes were found in rows running parallel to the long walls of the house, effectively 
creating three aisles. 
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Some time after the construction of the house, the southern gable wall was partially 
demolished in order to create an entrance to a new room (Roberts 2002, 42). As mentioned 
above, little is known about this addition because it was badly truncated by later building 
activity in the area, and it survived only in the form of small fragments of turf walls that 
rested on top of the south gable wall of the original house. Just south of the house, 
excavations in the 1970s found fragmentary remains of a hearth, associated floor deposits, 
and turf walls containing the V -871 tephra layer. Unfortunately, because there is no 
strati graphic relationship between the building with the hearth at Aoalstrreti 18 and the 
fragmentary turf walls belonging to the southern annexe of the house excavated in 2001, it 
is not possible to know if they were separate, contemporary structures, or if the building 
with the hearth was part of the southern annexe. 
Howell Roberts and Mjoll Snresd6ttir reconstructed a tentative plan of the southern 
building based on Nordahl's (1988) published plans and sections, and concluded that its 
internal measurements had been roughly 11.0 x 4.7 m (Roberts 2002, 42). Unlike the house 
excavated in 2001, the walls of the southern building did not have stone facings, either 
inside or outside. The hearth, which appears to have been in the centre of the room, was 
lined with stone on its base and edges, had a width of 0.65 m and a surviving length of 1.40 
m (Nordahl 1988, 31, Fig. 37). There was a thin layer of charcoal in the hearth, which 
spread 0.60 m eastwards, covering the greyish-brown, charcoal-flecked floor layer that 
surrounded the hearth. The artefacts recovered from this floor layer were limited to a 
scatter of thin coniferous wood chips south of the hearth (presumably derived from 
driftwood, since coniferous trees are not native to Iceland), nails (9), rivet plates (4), and 
unidentifiable iron fragments (10), as well as three small lumps of slag (Nordahl 1988, 32, 
136). Within the hearth one fragment of a steatite vessel was found, which suggests that 
the hearth had been used for cooking. 
4.3 OCCUPATION DEPOSITS IN THE HOUSE ON ADALSTRiETI 
The colours and textures of occupation deposits within the tenth-century house varied 
considerably, which enabled 34 separate contexts to be distinguished (see Figure 4.4, Table 
4.1). These different contexts were spatially related to features within the house, such as 
the entrances and the central hearth, and they often had boundaries associated with lines of 
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post holes, making it clear that the differences between them were genuinely a product of 
how space within the house had been partitioned and used. It was common for several 
overlapping contexts to share the same boundary, which suggests that space had been 
partitioned and used in a similar way for the entire life of the house. There were only a few 
exceptions to this: the southwest corner of the house, where a number of overlapping 
contexts showed shifting boundaries, suggesting that space had been slightly re-organised 
at some point during the occupation of the building, and the central floor area south of the 
hearth, where a series of large posts had been installed, removed, and reinstalled in slightly 
different locations several times. 
Since the occupation deposits were so well-defined, a good understanding of their 
composition has the potential to provide infonrtation about how different parts of the house 
had been used. Loose sediment samples were taken from all 38 contexts on a 1 m2 grid 
(137 samples in total) in order to see if there were broad patterns in their chemical and 
magnetic characteristics that grouped contexts together, cut across context boundaries, or 
revealed significant variations within contexts (see Appendix Table, A4.1O for analytical 
results). In addition, eight micromorphology samples were taken from some of the most 
important occupation deposits: context 824, within the southwest entrance (sample 94); 
context 844, in the northwest corner of the house, which was associated with several lines 
of post holes running perpendicular to the west wall (sample 80); contexts 851 and 852, 
which lay against the west wall and the south end of the presumed 'bench' (sample 79); 
context 864, which lay around the central hearth (sample 71); context 868, which lay up 
against the eastern long wall (sample 68); and contexts 792, 793, 795, and 802, the ash 
layers within the central hearth (samples 74 and 75). In addition, one micromorphology 
sample (67) captured a thin occupation deposit where none had been recorded, in the area 
of a putative raised 'bench' or platform, along the western long wall (Figure 4.5; Table 4.2; 
Appendix Tables A4.1-9). 
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Figure 4.4 Plan of the house at Aoalstneti, with different floor layers shown in different colours. 
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Table 4.1 Floor contexts that were defined and bulk sampled for geochemical and magnetic 
analyses at Aoalstrreti (see Appendix Table A4.1O for analytical results). 
Context Samples Location Field Sediment Description Finds 
752 81 S end of house Soft, black, dark brown and orange-brown silt Possible 'loom weight', with a 
(ash) deposit with charcoal flecks natural perforation; iron nail; 
unworked basalt with iron 
inserted into perforation 
763 -- SW entrance Medium brown clayey silt, mottled with LNL 
tephra, and with occasional charcoal flecks 
and small stones 
792 54 Central hearth Soft, medium to dark brown silt (ash) Iron nail 
containing frequent small lenses of black ash 
and charcoal 
793 60.1-4, Central hearth Soft, black ash containing frequent lenses of Spindle whorl fragment 
82.1-3 orange-brown silt and fire-cracked stones 
795 62.1-8, Central hearth Friable, black, brown, and brownish white ash 
84.1-8 containing charcoal and small fragments of 
burnt bone, and occasional pebbles 
796 63 Loose, black, charcoal deposit under burnt 
stones, on the floor ' 
798 73 SW entrance Compact black and dark grey clayey silt 
containing frequent charcoal 
802 66-3,7a, Central hearth Soft, mixed brown, white and grey ash 
86.1-8 containing pieces of charcoal, occasional 
pebbles, and stones 
807 72 Compact black, brown clayey silt containing 
frequent charcoal and turf fragments 
824 78,83 SW entrance Friable brown silt containing patches of 
purple and red, flecks of wood ash and 
charcoal 
826 85 S end of house Firm, medium dark grey-brown clayey silt Iron nail 
containing frequent charcoal flecks, ' fatty ' 
lenses, and occasional small rounded pebbles 
831 87 Central hearth Very dark grey-brown and black ash 
containing small lenses of pinkish-white ash 
844 88.1-12 NW sextant Firm, friable, dark greyish-black clayey silt Two clench nails lying next to 
with 'greasy' organic content, containing each other, still attached to wood; 
frequent small rounded stones and charcoal two 'loom weights' , one with a 
drilled perforation 
846 89 S end of house Loose, pale grey ash and charcoal lens 
containing small fragments of burnt bone 
849 90.1-6 SW sextant Soft, black silt with charcoal flecks Clear glass vessel fragment with 
'grape ' decoration; three possible 
'loom weights' with natural 
perforations 
851 91 SW sextant Soft, black silt 
852 95.1-6 SW sextant Soft, medium brown silt containing pebbles 
854 97.1-2 SW sextant Soft, pale grey ash and charcoal 
858 102.1-6 NW sextant Friable, orange and black silt Iron nail 
859 101.1-3 SW sextant Compact, medium brown clayey silt 
containing occasional charcoal flecks, 
frequent small stones, and patches of ash 
861 131.1-5 SW sextant Firm, mottled medium brown and black 
clayey silt deposit with occasional charcoal 
flecks and small pebbles 
862 132.1 -3 NW sextant Friable, mixed light brown and grey silt 
containing some charcoal fragments 
864 110.1-17 ME and MW Friable, black and orange-brown silt and ash Light blue glass bead with wavy 
sextants around the central hearth, containing purple decoration, of Callmer 
charcoal, sand, small stones, shells, and burnt Type B (9th-century); slag 
bones containing burnt bone; three nails 
866 109.1-2 SW sextant Soft, light red-brown silt in and around beach 
pebbles 
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868 116.1-16 ME sextant Friable, brown, black and grey mixed silt and Iron knife fragment; green 
ash containing rare charcoal and burnt bone rhyolite whole spindle whorl 
fragments 
870 I I I SW sextant Soft, pale brown-grey ash and charcoal 
871 113.1-7 SE sextant Very loose, black and dark brown clayey silt 
containing powdery charcoal flecks and 
frequent lumps of charcoal 
873 115.1-3 SE sextant Friable, black silt deposit around the central 
hearth containing small charcoal pieces, burnt 
bones, and small stones 
890 118 NE sextant Compact, light brown silt containing Schist whetstone fragment (6 g) 
charcoal, ash, and turf fragments 
892 120 SE sextant Friable, dark brown silt containing abundant 
charcoal and small pebbles 
894 122 NE sextant Medium dark brown silt, containing frequent 
small stones and rare charcoal flecks 
901 124.1-4 ME sextant Friable, black silt containing charcoal, burnt 
bones, and small stones 
904 127.1 -3 NE sextant Friable, brown, grey and black silt and gravel 
containing frequent 'charcoal (30-40%) 
907 128.1-3 NE sextant Friable, light brown silt with abundant Small fragment of copper (I g) 
charcoal (40-50%) 
Table 4.2 Micromorphology samples taken from the occupation deposits at Aoalstrreti, with field 
descriptions. Full micromorphology descriptions may be found in Appendix 4. 
Sample Contexts Location Field Description of Layers (top to bottom) Full Description 
ASTOI-67 747 S edge of Light red-brown and dark brown turf containing Table A4.1 
NW sextant patches of a light tephra and a red-brown lens. 
Dark brown, friable deposit overlying beach pebbles. 
ASTOI-68 747, 868 N edge of Light red-brown turf containing patches and lenses of Table A4.2 
ME sextant the V -87 I tephra. 
A dark brown lens. 
A brown, black and grey floor deposit containing ash 
and charcoal. 
ASTOI-71 858,864, S edge of Brown and black silty floor deposits containing ash, Table A4.3 
910,913 NW sextant burnt bones, and charcoal, separated by a bright red-
brown layer. 
V -87 1 was captured at the bottom of the thin section. 
(NB: sediments in sample 7 I differed from this 
description.) 
ASTOI-74 792,793, Wedge of Black, brown and yellow ashy deposits in the central Table A4.4 
795,802, ME sextant hearth. 
831 Light brown clayey layer. 
ASTOI -75 792,793, Wedge of Black, brown and yellow ashy deposits within the Table A4.5 
795,802 ME sextant central hearth. 
ASTOI-79 747,851, N edge of Light brown turf containing patches of V -87 I . Table A4.6 
852,910 SW sextant Black, dark brown, light red-brown floor deposits. 
V-87I. 
ASTOI-80 747,844 E edge of Red-brown turf containing patches of the LNL. Table A4.7 
NW sextant Dark brown, clayey floor deposit. 
ASTOI-92 Turf wall, NE wall Dark brown to black and light red-brown turf, with Table A4.8 
910,913 lenses of the V -87 I. 
V-87I. 
Light brown soil. 
ASTOI-94 763,824, SW Dark grey brown silt. Table A4.9 
910,913 entrance Red-brown silt mixed with charcoal. 
V-871. 
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Figure 4.5 Plan of the house at Aoalstrreti, showing the locations of the micromorphology samples 
and the grid squares used for bulk sampling the floor layers (after a plan provided by 
Fornleifastofnun Islands). 
4.3.1 General Preservation of the Occupation Deposits 
When the house was abandoned, the occupation deposits within the structure were sealed 
by substantial layers of tUlf roof collapse and were therefore preserved relatively intact. As 
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may be seen in Figure 4.3, post-medieval foundation trenches only nicked the floor 
deposits in two places: in one small area roughly 1 m2 next to the eastern long wall, and in 
an area about 1.0 x 1.7 m2 beside the western long wall. Rather than disturbance by 
humans, it was bioturbation by soil fauna that was the major source of post-depositional 
disturbance of the occupation deposits. The severity of bioturbation varied depending on 
how much digestible organic matter was present to attract soil fauna. The level of 
compaction of the sediment also had an effect on the intensity of bioturbation, since highly 
compacted sediments are difficult for soil fauna to penetrate and tend to be avoided 
(Wendy Matthews, pers. comm.). At Aoalstrreti, those sediments that were highly palatable 
and less compacted had been heavily reworked by soil fauna, so that sometimes only tiny 
fragments of the original sediment fabric remained to give some indication of the original 
orientation and organisation of constituents (e:g. context 844). 
The occupation deposits were also subject to some post-depositional chemical alterations, 
most notably the leaching of calcium carbonate and phosphorus in some parts of the house. 
The behaviour of these elements is closely associated with the pH of the soil solution, and 
it is also related to their relative abundance to each other (see Appendix 3, Table A3.1). 
Calcium, in particular, is vulnerable to leaching in acidic conditions. A comparison of the 
calcium carbonate and calcium distribution plots with the pH distribution plot shows a 
close association between low pH values and below-average calcium and calcium 
carbonate concentrations (Figure 4.6, Figure 4.9, Figure 4.11). This was particularly 
evident in a 1 metre-wide strip south of the hearth, where pH values of 4.5-5.5 were 
associated with very low concentrations of calcium and calcium carbonate. It is likely that 
the pH values in this area were not a product of the original composition of the occupation 
deposits, but of the eighteenth- to nineteenth-century foundation trench just a few 
centimetres above. This foundation trench had been filled with organic sediment, and at its 
base there had been an iron pan, indicating that it had frequently held water (Howell 
Roberts, pers. comm.). The general wetness of the area was also indicated by the high 
levels of sulphur in the floor sediments below the foundation trench (Figure 4.14) - a by-
product of the bacterial decomposition of organic matter in waterlogged, anaerobic 
conditions. The lack of calcium carbonate in this area was therefore without a doubt due to 
the large amount of water filtering through the sediments below the foundation trench, 
water that would have been acidic due to the concentration of organic matter and humic 
acids in the fill of the trench. 
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In other parts of the house, the effects of leaching were also evident in thin section, 
particularly in the decalcification of the wood ash, which normally includes a significant 
proportion of microcrystalline calcium carbonate aggregates (Brochier 2002; Canti 2003). 
None of the wood charcoal in any of the thin sections remained associated with calcitic 
ash. High concentrations of calcium carbonate (Figure 4.9) and aggregates of fine 
crystalline material (seen in thin sections 74 and 75; Appendix 4, Tables A4.4 and A4.5) 
were observed only in the ash deposits within the central hearth (contexts 793, 795, 
802). Here, the sheer quantity of alkaline ash had helped to keep pH values over 7.5 and 
had protected the calcium from dissolution (Figure 4.6). 
The preservation of phosphorus in the house on Aoalstrreti was related to the pH and the 
quantity of allophone clay in the floor sediments. While phosphorus is normally stable in 
alkaline or acidic conditions, it can remain in mobile ionic form, and can therefore be 
susceptible to leaching, in soils or sediments with a pH of 6.0-7.0 (see Appendix 3, Table 
A3.1). In addition, allophone binds with phosphorus and gives Icelandic soils their very 
high phosphate retention (Arnalds et al. 1995). Therefore, occupation deposits with a pH of 
6.0-7.0 and with little clay may be quite susceptible to dephosphatisation, while 
phosphorus is likely to be more stable in occupation deposits with higher or lower pH, or 
with more soil or mineral-based turf mixed into them. For example, context 844, which 
appeared in thin section ASTOl-80 to be composed of herbivore dung and was therefore 
expected to be high in phosphorus, turned out to contain below-average levels of 
phosphorus relative to other floor layers and is therefore likely to have been 
dephosphatised (see 4.3.2.3, below, and Figure 4.10). Further evidence for the leaching of 
phosphorus from this layer was the inability of the organic material and bone in ASTOl -80 
\10.(\ 
to autofluoresce under UV light (Altemtiller & LVliet-Lanoe 1990). Dephosphatisation 
probably occurred because the pH of context 844 was between 6.0 and 7.5 (Figure 4.6) and 
because it was composed almost entirely of organic matter, with very little soil material or 
clay. In such circumstances, it is not possible to infer the presence or absence of dung from 
relative phosphate concentrations alone. 
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Figure 4.6 Distribution of pH values in the 
floor sediments at Aoalstrreti. 
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Figure 4.8 Distribution of % loss on ignition at 
550°C in the floor sediments at Aoalstrreti 
(proxy for organic matter content). 
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Figure 4.7 Distribution of electrical 
conductivity values in the floor sediments at 
Aoalstrreti (proxy for soluble salt content). 
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Figure 4.9 Distribution of % loss on ignition at 
950°C in the floor sediments at Aoalstrreti 
(proxy for calcium carbonate content). 
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Figure 4.10 Distribution of total phosphorus in 
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Figure 4.11 Distribution of total calcium in the 
floor sediments at Aoalstrreti. 
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Figure 4.13 Distribution of total magnesium in 
the floor sediments at Aoalstrreti. 
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Figure 4.16 Distribution of total barium in the 
floor sediments at Aoalstrreti. 
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Figure 4.15 Distribution of total zinc in the 
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Figure 4.17 Distribution of total strontium in 
the floor sediments at Aoalstrreti. 
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Figure 4.20 Distribution of total nickel in the 
floor sediments at Aoalstrreti. 
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Magnetic Susceptibility (x 10" rn' k ' 
82 - 389 
• 389- 696 
• 696 -1003 
• 1003 -1310 
• 1310 - 1617 
Figure 4.21 Distribution of magnetic 
susceptibility values in the floor sediments at 
Aoalstrreti. 
• Bead Glass 
• Kn~e 
• Loom weight 
Nail 
• aench nail with wood 
Slag 
• Spindle whorl 
• Whetstone 
Figure 4.22 Distribution of artefacts in the floor 
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Figure 4.24 Distribution of bones in the floor 
sediments at Aoalstrreti (NB bone distribution 
data is not available for context 844, in the 
northwest corner of the house). 
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Figure 4.25 Distribution of burnt bones in the 
floor sediments at Aoalstrreti (NB bone 
distribution data is not available for context 
844, in the nOlihwest corner of the house). 
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4.3.2 Geoarchaeoiogical Analysis of the Occupation Deposits 
4.3.2.1 Northeast Entrance 
The sediment within the northeast entrance (context 890) was described in the field as 
compact light brown silt containing charcoal, ash, and turf fragments. The only finds in 
this context were a small whetstone fragment and two small fragments of jasper strike-a-
lights, and since the ash in this layer was obviously redeposited, it is possible that these 
artefacts were also. The bulk chemistry revealed that this sediment had been decalcified 
\NOS 
(the pH}?0-5.5) and that it contained an above-average level of sulphur, characteristics that 
can be associated with prolonged exposure to water (Figure 4.14). Such conditions would 
not be unusual in an entrance passage, where the combination of water from the outdoors 
and the slow permeability of heavily compacted sediment would contribute to prolonged 
wet conditions. As was noted in Chapter 2, heavy compaction and dampness were common 
conditions in the entrance passages of nineteenth- and twentieth-century turf houses in 
Iceland. It is interesting to note that in the early twentieth century both ash and fresh layers 
of turf were laid down in entrance passages in order to counter these problems: the ash to 
keep the floor dry and the turf to even out the surface that had a tendency to become worn. 
Although this practice cannot serve as a direct analogy for Viking Age domestic practices, 
it is important to be open to the possibility that the charcoal, ash, and turf fragments in this . 
layer had been deposited intentionally. 
The north and south boundaries of context 890 coincided with rows of post holes that 
extended west from the entrance. This suggests that the posts had supported partition walls, 
although it is not possible to know how high these were - they could have been only waist 
high. The western edge of context 890 shared the same boundary as the edges of two layers 
that stretched up and down the central floor area (contexts 864 and 907), which indicates 
that there had been some type of physical boundary here as well, possibly a wooden 'sill' 
or threshold that had to be stepped over (Figure 4.4). The entrance therefore appears to 
have contained a small, square foyer of approximately 1.5 m2• The partition walls may 
have helped to reduce draughts through the entrance, but they would also have extended 
the length of the entrance passage by 1.5 m, and, by cutting off access to the north and 
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south of the entrance, would have steered the movement of incoming people into the 
central aisle of the building (see Figure 4.42). 
4.3.2.2 Northeast Corner 
The northeast corner of the house contained a heterogeneous floor layer that was described 
in the field as friable brown, grey, and black silt and gravel containing 30-40% charcoal 
(context 904). This layer was bordered on its south side by the two post holes and the 
putative partition wall that had enclosed the north side of the entrance foyer (Figure 4.4). 
Its western edge coincided with a post hole and a post pad and was therefore very likely to 
have been bounded by a physical barrier as well - either a partition wall with a door and a 
threshold or at least a timber sill that had to be stepped over. No micromorphology samples 
were taken from this area, and the geochemistry analysis of the floor sediment did not 
provide any clear indication of the activities that had taken place there. The floor contained 
16-19% organic matter, which was comparable to the northeast entrance foyer, but less 
than the occupation deposits in the northwest corner or in the central living area (see 
below). The pH of the floor sediment was above 7, reflecting the wood ash component of 
the deposit, and there were a few burnt bone fragments that had been deposited along with 
the ash, but no elements showed significant elevations (Figure 4.6-Figure 4.25). It may be 
assumed that in this area, which was far from the central hearth and bounded by physical 
partitions, the ash had been deliberately deposited - perhaps to keep the floor dry. The 
function of the area is unknown, but the excavator has interpreted it as a possible storage 
area for fuel or wet clothing (Howell Roberts, pers. comm.), and this remains a possibility 
that cannot be refuted. 
4.3.2.3 Northwest Corner 
In the northwest corner of the house there was a firm, dark greyish-black 'clayey' silt 
deposit, described in the field as 'fatty', or 'greasy' (context 844). This layer was 
associated with three short rows of posts, spaced c. 1 m apart, which were oriented 
perpendicular to the western long wall. Its northern and western edges were bounded by 
the walls of the house, and its eastern and southern edges were bordered by the edges of 
the post rows (see Figure 4.4). The organic matter content of the layer was high, reaching 
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levels of c. 14-20% (measured by loss on ignition at 550DC). In thin section (sample 
ASTOl-80), context 844 consisted predominantly of pale brown amorphous organic matter 
and phytoliths. It is the high proportion of organic matter in the sediment that gave it its 
sticky, 'clayey' texture in the field. Two perforated stones, probably weights, were found 
in context 844, one on each side of the middle post row. These could have been loom 
weights, or they could have been used to weigh down something else. Two clench nails, 
each attached to wood fragments impregnated and preserved by iron oxides, were also 
found lying next to each other in the northwest corner of the building. This is the only 
context in which clench nails were found within the house: all the other nails in the house 
were of the straight variety. 
In thin section, it was possible to distinguish four separate lenses within context 844 (see 
Appendix 4, Table A4.7) . Lens 844.1, the uppermost, and 844.4, the lowermost, were 
stained dark brown by organic acids, and contained 20-30% dark brown, partially 
decomposed plant matter (Figure 4.26). Although these lenses had been heavily reworked 
by soil fauna, it was possible to see the original horizontal bedding of the organic matter in 
localised areas where the original fabric was preserved (Figure 4.28). The presence of 
short, broken strands of articulated phytoliths indicate that herbivore dung formed a 
component of these lenses (Figure 4.29). Such truncated silica skeletons are distinctive of 
grasses that have been chewed and digested by animals and have been observed in many 
modern reference samples of herbivore dung (see Figure 4.32 and Appendix 3, Table 
A3.3), including the stabling deposits in the cattle byre and sheephouse at I>venl (Chapter 
2). Where the original sediment fabric was preserved, it was possible to see that the dung 
aggregates had been flattened and were horizontally bedded with plant matter, as had been 
observed in the sheep house at I>vera (Chapter 2, section 2.2.2.8; Appendix 4, Table A3.4). 
Due to the presence of trampled, horizontally bedded herbivore dung and plant material in 
context 844, the short rows of posts running perpendicular to the west wall may be 
interpreted as the partition walls of stalls for small herbivores, such as goats or sheep (see 
Figure 4.42). Since the eastern extent of context 844 was limited by the length of the 
partition walls between the putative stalls, and there was actually a small gap between the 
eastern edge of this context and the one lying adjacent to it to the east (context 862), it is 
possible that there was a low, ground-level sill in front of the stalls. 
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The thickest lens in context 844, 844.3, was composed primarily of phytoliths and very 
pale brown amorphous organic matter (Figure 4.26). It also contained 2-5% charcoal, an 
usually high concentration of fungal spores (2-5%), and small bone fragments (also 2-5%). 
Soil fauna had heavily reworked the layer, forming a crumb structure and destroying the 
horizontal bedding in all but a very few, tiny localised areas (Figure 4.27). The bone 
fragments themselves were unusual in the context of this house, not merely because of 
their unusually high concentration, but also because they were minute (the largest 5 mm 
long) and highly weathered: they had abundant pits and cracks, were often partially stained 
brown by organic pigmentation, and had weathering rims (class 0-1 pellicular alteration, 
following Bullock et al. 1985, 61). All the bone was mammal or avian in origin, and no 
fish bones or burnt bones were present. It is unfortunate that the bones from this particular 
context were accidentally disassociated from their grid squares during sample processing 
and therefore had to be excluded from the bone distribution plot (Figure 4.24), but in thin 
section it was evident that they were not the product of normal domestic waste deposition 
(e.g. butchery waste). They were completely embedded in the pale brown, organo-mineral 
matrix and appear to have been an original component of it. The presence of minute, 
chemically weathered bone fragments, the very yellowish/pale brown colour of the fine 
organo-mineral matrix in which they were embedded, and the abundance of fungal spores 
and phytoliths (some in discrete aggregates) suggest that this layer may have contained a 
mixture of omnivore and herbivore dung (compare to Appendix 3, Table A3.3). It would 
seem, therefore, that either the livestock kept in these stalls was occasionally fed food 
waste or - even more likely - that humans sometimes used the northernmost end of the 
house as a lavatory. Lipid biomarker analysis would be required to distinguish the species 
that produced this material. 
Layer 844.2 was a thin lens of turf containing the so-called landnam tephra (V-871). This 
lens had not been identified in the field, and it is therefore possible that it was a localised 
inclusion. If the turf was intentionally deposited, it is not unlikely that it served as bedding 
material. As discussed in Chapter 2, turf was regularly used to renew floor surfaces in 
nineteenth-century turf houses and cattle byres, and it had been used as bedding material in 
animal stalls in other parts of the North Atlantic region until the early modem period 
(Fen ton 1978,281). 
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Figure 4.26 Thin section ASTO 1-80. 
ASTOI-80 Context 844.4 (PPL) 
250/Lm 
Figure 4.28 Horizontally bedded plant matter 
(p) and herbivore dung (d). 
4.3.2.4 Central Aisle 
"I}" . 
/. !"" 1': 
ASTO 1-80 Context 844.3 (PPL) 250/Lm 
Figure 4.27 Horizontally bedded bone (b), 
herbivore dung (d), and plant matter (p) in a 
small, localised undisturbed area surrounded by 
sediment disturbed by soil fauna . 
ASTOI-80 Context 844.4 (PPL) 
100/Lm 
Figure 4.29 Short, truncated aggregates of 
articulated phytoliths (ph), a common 
component of herbivore dung. 
A number of heterogeneous, ashy, and charcoal-rich contexts extended along the length of 
the central aisle of the house (contexts 858, 862, 864, 873, 907). All these layers 
overlapped to some extent, but they shared boundaries on the east and west edges of the 
central aisle, suggesting that they were bounded by physical barriers (Figure 4 .4). It has 
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Figure 4.26 Thin section ASTO 1-80. 
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Figure 4.27 Horizontally bedded bone (b), 
herbivore dung (d), and plant matter (p) in a 
small, localised undisturbed area surrounded by 
sediment disturbed by soil fauna. 
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Figure 4.28 Horizontally bedded plant matter 
(p) and herbivore dung (d). 
4.3.2.4 Central Aisle 
Figure 4.29 Short, truncated aggregates of 
articulated phytoliths (ph), a common 
component of herbivore dung. 
A number of heterogeneous, ashy, and charcoal-rich contexts extended along the length of 
the central aisle of the house (contexts 858, 862, 864, 873, 907). All these layers 
overlapped to some extent, but they shared boundaries on the east and west edges of the 
central aisle, suggesting that they were bounded by physical barriers (Figure 4.4). It has 
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already been mentioned that the small entrance vestibule at the northeast entrance appears 
to have had a ground-level sill on its western edge, where it bordered the central aisle. As 
wiIl be discussed below, the central aisle also appears to have been bounded by a raised 
platform on the western side of the hearth and by a floor-level sill · on the eastern side of the 
hearth. It would therefore seem that the central aisle had been a physically bounded and 
clearly defined space (Figure 4.42). 
Context 866, which was confined to the central aisle in the southern quarter of the house, 
was substantially different from the floor layers around the central hearth (Figure 4.4). It 
consisted of soft, light red-brown silt rather than ash, charcoal, and organic matter, and 
contained relatively low levels of many of the elements that characterised the central aisle 
around the hearth and the northern part of the house, including calcium, potassium, 
phosphorus, barium, and zinc (Figure 4.1O-Figure 4.16). The fact that context 866 was so 
different from the deposits around the central hearth, and the fact that there was a short gap 
between them, suggests that there may have been a physical boundary between them, 
which prevented ash, charcoal, and organic matter from spreading into the southern quarter 
of the house. This physical boundary may merely have been a sill that had to be stepped 
over, or it could have been a partition wall with a door in it and a threshold that had to be 
stepped over. It is also possible that that the post that had been placed and replaced in the 
central aisle south of the hearth had acted as a natural barrier to the movement of floor 
material. 
The sediments in the central floor area around the hearth contained high concentrations of 
elements associated with ash and plant matter. Calcium, potassium and magnesium, for 
example, are elements that are particularly common in wood ash (Appendix 3, Table A3.2) 
(Evans & Tylecote 1967; Pierce et al. 1998). They were most highly concentrated in the 
hearth itself and had elevated concentrations in the central floor area. The ubiquitous 
presence of burnt bone in this area can also be related to the redeposition of hearth ash onto 
the floors (Figure 4.25). In addition, the floors around the central hearth contained fairly 
high concentrations of organic matter (15-25%) and the elements that are common plant 
macro- and micronutrients: phosphorus, zinc, barium, strontium, copper, and nickel 
(Figure 4.8-Figure 4.20). Since these elements are common in both fresh and combusted 
plant matter, it is not possible to know whether it was fresh plant/peat/turf or its ash (or 
both) that was responsible for these high concentrations. Judging from the observations 
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made in the field about the presence of orange peat ash, ·and judging from the distribution 
of magnetic susceptibility values, it is clear that some peat and/or turf ash was moved from 
the central hearth onto the floors immediately east and west of the hearth (Figure 4.21). 
Since the central hearth was well made and curbed with stone, it is possible that the 
presence of ash in the central aisle was not a result of accidental or careless spillage, but a 
deliberate decision to deposit ash on the floor rather than to move it to an outside midden. 
As discussed in Chapter 2, ash is an effective adsorbent, and it was common practice in 
nineteenth- and early twentieth-century turf houses to deliberately place it on the floor in 
order to fill holes and to dry out wet patches. This at least raises the possibility that ash was 
deliberately placed in the central aisle of the house at Aoalstrreti, although of course this is 
impossible to prove. 
Artefacts were more highly concentrated around the central hearth than in any other part of 
the house, a pattern that is probably related to the concentration of daily living activities in 
this area (Figure 4.22). Artefacts found in this central floor area included five nails: four 
tightly clustered around the hearth and one lying beside the putative partition wall between 
the northeastern entrance foyer and the central aisle. It is not possible to determine the 
origins of these nails, but, since one nail was also found in the hearth itself (see below), it 
is possible that they had been present in the wood that was being burnt in the hearth and so 
ended up in the wood ash that was deposited on the floor. The fact that the nails lay 
adjacent to stationary physical barriers (i.e. the partition wall and the stones lining the 
hearth) suggests that their final resting place was a product of floor formation processes, 
particularly trampling, which tends to cause larger materials to be kicked out of the way of 
the most heavily trampled pathways (see Chapter 2, Table 2.5, especially Wilk & Schiffer 
1979, 533 on the 'fringe effect'). The shard of a clear glass vessel that was lying next to a 
post south of the hearth may have come to rest in that location for the same reason. This 
find is significant, not only because it provides a rough terminus ante quem of c. 1000 AD 
for the house, but because this is so far the only shard of Viking Age glass found in Iceland 
(Mehler 2002). Its presence at Aoalstrreti suggests that the occupants of the house were 
fairly well off - that they were connected to either a gift-exchange network or a trading 
network that gave them access to rare and prestigious goods. 
All the other artefacts scattered across the central floor area were small enough to become 
embedded in the floor sediment by trampling. These included a polychrome bead dating to 
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the late ninth and tenth centuries (Call mer Type B6100, Hreioarsd6ttir 2005), a small 
fragment of schist from a whetstone, small fragments of jasper from strike-a-lights, and 
un worked pebbles of opal and quartz, which were not native to the Reykjavik area and had 
been intentionally brought into the site (Mehler 2002). As discussed in Chapter 3, the 
function(s) of unworked, 'ornamental' pebbles are not known, but similar stones have also 
been found in accompanied Viking Age burials and they may have been used as gaming 
pieces, toys, or charms, as they had been up until the nineteenth and early twentieth 
centuries (Mjoll Snresd6ttir, pers. comm.). The quartz pebbles are particularly interesting 
in this context, because they were found in two clusters of ten to twelve stones, one 
adjacent to an important structural post in the northeast corner of the house, and one closer 
to the centre of the building, just east of the hearth (Figure 4.23). These were clearly 
structured deposits and may have had some significant, symbolic meaning. They may also 
represent sets of gaming pieces for a game such as hnefatafl. 
Contexts 858 and 864, in the central floor area, were examined in sample ASTOl-71, 
which was taken just north of the central hearth (Figure 4.30 and Appendix 4, Table A4.3). 
In the field, context 858 was described as an orange and black silt deposit, mixed with 
burnt bones and charcoal, while context 864 was described as a black and orange brown 
ashy deposit, somewhat coarser than 858, but also containing burnt bones and charcoal. It . 
is testimony to the heterogeneity of these layers that neither of the layers captured in 
sample 71 resembled this description. The uppermost layer in the sample, which was 
labelled as 858 in the section drawing, did not contain ash, but turf fragments with 
aggregates and lenses of the landnam (V -871) tephra layer - the uppermost one 
substantially mixed with soil that had been reworked by soil fauna. This layer probably 
represents turf collapse, rather than an occupation deposit, although of course it remains 
possible that this turf was intentionally deposited as flooring material or that it fell onto the 
floor during an episode of roof repair (see discussion of this activity in Chapter 2). 
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Context 
858 
864 
natural 
in situ 
V-871 
Icm 
Figure 4.30 Thin section ASTO 1-7 1_ 
250 p.m 
Figure 4.31 The light aggregate in the centre is 
composed of tightly packed, randomly oriented segments 
of articulated phytoliths, and is interpreted as herbivore 
dung (d)_ 
Figure 4.32 A reference sample of goat dung, which is 
composed of randomly oriented, broken tissues of plant 
matter and articulated phytoliths, embedded in amorphous 
organic matter. 
The layer in sample 71 that was associated with context 864 was definitely an occupation 
deposit, but it contained only 2-5% charcoal and it did not contain any ash or burnt bone. 
Instead, it was characterised by high organic content (40-50% amorphous, decomposed 
organic matter), dark brown organic pigmentation, an unusually high concentration of 
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fungal spores (5-10%), and a high proportion of phytoliths (40-50%). About 20% of the 
layer consisted of small «5 mm) grey aggregates of phytoliths, which were tightly packed 
together in randomly oriented, short, articulated segments (Figure 4.31). These aggregates 
of phytoliths looked identical to crumbs of sheep or goat dung (compare to the modem 
I\O~ 
reference sample, Figure 4.32). However, the aggregates were Erushed, and the deposit as a 
whole showed no evidence of compaction or trampling. The deposit is therefore interpreted 
as the remains of sheep or goat dung that had been stored just north of the central hearth, 
presumably for use as fuel. The presence of a stake hole and small beam slot beside this 
deposit suggests that the fuel might have been contained in a receptacle. 
4.3.2.5 Central Hearth 
The large, stone-lined central hearth was filled with a sequence of ash deposits 
distinguished in the field on the basis of their colour and the abundance of charcoal 
(contexts 792, 793, 795, 802, 831). The bulk samples from these ashes show the expected 
characteristics: high calcium and calcium carbonate content due to the presence of calcitic 
ash crystals and calcified bone (and consequently high pH values), high magnetic 
susceptibility due to the burning of the oxidised iron that had been present in the peat and 
turf burnt as fuel, and concentrations of phosphorus, potassium, magnesium, zinc, barium, 
and strontium - elements that are concentrated in organic matter and its ash - that are 
higher than anywhere else in the house (Figure 4.6-Figure 4.21). 
The two thin sections taken from these ashy deposits, samples ASTOI-74 and ASTOI -75, 
offer the opportunity to further characterise the ashes, and to identify the types of fuels that 
had been used at the site (see Appendix 4, Tables A4.4 and A4.5). As discussed above, 
dung was stored just north of the hearth and was likely to have been used as fuel. Samples 
74 and 75 did not, however, contain any ash that was composed solely of phytoliths and 
could therefore be interpreted as the residues of burnt dung. Contexts 793 and 795, which 
had been described as black and brown silt in the field, consisted of lenses of charred wood 
and peat ash, as well as lenses containing a mixture of these two fuel residues. In the 
alkaline environment of the hearth, the low frequency of the calcium carbonate aggregates 
that are normally associated with wood ash (Canti 2003) suggests low-temperature burning 
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« c. 400°C) rather than the post-depositional dissolution of calcium carbonate (Simpson et 
at. 2003). 
The peat ash in the hearth deposits was identified on the basis of a high quantity of bright 
red, oxidised iron nodules, burnt sand and silt grains, aggregates of microcrystalline 
calcium carbonate, and melted phytoliths. In sample 75, which was taken from the centre 
of the hearth, these lenses appeared to have accumulated in situ, but in sample 74, which 
was taken closer to the northern end of the hearth, they were more mixed and appeared to 
have been redeposited. Context 802, which was described as a mixed brown, white, and 
grey ash in the field, consisted of pure peat ash that had accumulated in situ during the use 
of the hearth. Context 831, which was described as a very dark greyish brown and black 
ashy deposit in the field, consisted of mineral-based turf ash that had also accumulated in 
situ. Turf ash was distinguished from peat ash on the basis of a relatively high proportion 
of sand and silt (20%) - a proportion that was identical to that in the turf observed in other 
thin sections. The central hearth therefore appears to have contained a surprising variety of 
fuel residues, including peat, mineral-based turf, and wood. These, in addition to the dung 
stored just north of the hearth, suggest that the full range of fuel types had been in use, and 
that the type of fuel selected at any particular time depended on what was currently in 
stock, or the type of fire required. A similar range of fuels was identified in Viking Age 
middens in northeast Iceland (Simpson et al. 2003; Vesteinsson & Simpson 2004), and was 
also recorded in the ethnographic study at Pveni (Chapter 2). 
The only artefacts found within the hearth were an iron nail and a fragment of a spindle 
whorl. The spindle whorl must have been an accidental loss, but it is possible that the nail 
had been present in a wooden object that was burnt in the fire. The ash layers in the central 
hearth contained an exceptionally high concentration of burnt bone, which made up 2-10% 
of the sediments (see Figure 4.25). In sample ASTOI-71, most of this bone was 
concentrated in a lens of burnt fish bone that lay at the boundary between contexts 802 and 
831. It is possible that some of the burnt bone in these ash layers was a product of 
accidental loss and burning during cooking; this is a particularly likely scenario for the 
continuous lens of burnt fish bone. However, it is even more likely that most of the bone in 
these ash layers had been intentionally thrown into the fire once the meal was consumed as 
a convenient and sanitary method of waste disposal (also suggested by Tinsley & 
McGovern 2002). It should be noted that a low concentration of minute burnt bone 
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fragments was found throughout the house due to the redeposition of hearth residues; these 
bone fragments give an indication of how hearth waste had moved around the house 
(Figure 4.25). 
4.3.2.6 West Side Aisle 
In the middle of the western long wall of the house there was a rectangular area, c. 1.7 m 
wide, where turf collapse appeared to rest directly on top of beach cobbles and where no 
occupation deposit was recorded in the field (Figure 4.4). However, sample ASTOI-67, 
which was taken from this area, revealed the presence of a thin occupation deposit below 
the turf collapse: an organic silt loam about 1 cm thick, containing 5-10% charcoal, as well 
as <2% bone and burnt bone (Figure 4.33; see Appendix 4, Table A4.1). The deposit had 
been very heavily reworked by soil fauna and as a result it had a crumb microstructure. 
However, even where the original fabric had survived bioturbation, neither the 
organisation nor the microstructure of the sediment showed any evidence of compaction by 
trampling (Figure 4.34). For this reason, this thin deposit is not interpreted as a floor 
surface, but as an accumulation in a place protected from trampling, such as under a raised 
bench or platform. This supports the excavators' interpretation of the space on the west 
side of the building. Due to the presumed 'absence' of occupation deposits in this area, 
they had suspected that the space had been occupied by a raised platform or a box bed 
(Roberts 2002, 41). 
Support for such furnishings also comes from sample ASTOI -79, which was taken 
immediately south of the area marked by the absence of an occupation deposit (Figure 4.5). 
This sample captured a small context, 851, which was described in the field as soft, black 
and silty. In thin section, context 851 was observed to be extremely mixed and 
heterogeneous, containing an abundance of charcoal (20-30%) and amorphous organic 
matter (30-40%), as well as ash (2-5%), burnt bone (2-5%), and bone «2%) (Figure 4.35; 
Figure 4.36; Appendix Table A4.6). The porous, uncompacted sediment fabric, the 
relatively large size of the charcoal (up to 7 mm), and the random orientation of the 
charcoal compared to other occupation deposits all suggest that the layer had not been 
trampled. There was also a lens of very coarse sand and fine gravel running through the 
middle of this layer, which indicates that it was not simply a product of a one-off dumping 
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event. Instead, the evidence suggests that this layer had accumulated against a large, 
stationary physical barrier, away from the main pathway of movement through the 
building. As I have already pointed out above and in Chapter 2, the horizontal 
displacement of larger artefacts by kicking and scuffing, their accumulation on the edges of 
floors and pathways, and their particular tendency to accumulate against physical barriers, 
have been observed in numerous ethnoarchaeological and experimental studies (e.g. 
Nielsen 1991; Stockton 1973; Wilk & Schiffer 1979). It is this type of floor formation 
process that appears to have produced the deposit observed in sample ASTOl-79. Clearly, 
some kind of furniture had delimited the edge of the floor deposits and had kept the 
rectangular area against the western long wall un trampled and relatively 'clean'. 
This furniture is likely to have been a low platform similar to those commonly found in the 
side aisles of the large central rooms of other Viking Age houses in Iceland. As discussed 
in Chapter 3, it was common for there to be two raised platforms, one in each side aisle. It 
was also common to construct these raised platforms by building them up with turf or by 
sinking the central aisle. At Aoalstrreti, the shallow soils and the underlying beach cobbles 
would have made it extremely difficult to sink the central aisle, and, instead of constructing 
the platform in the western side aisle with turf, the inhabitants of the Aoalstrreti house 
appear to have chosen to construct it with wood. There were two post holes located in this 
area c. 1 m from the edge of the western wall, which may indicate that the platform was 
divided into separate sitting or sleeping areas. Similar divisions in the side aisles were 
observed at Hofstaoir AB, Hvftarholt IX, Skallakot, and Vatnsfjorour 1 (Chapter 3, section 
3.3.1.3). 
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lcm 
Figure 4.33 Thin section 
ASTOl-67. 
I cm 
Figure 4.35 Thin section 
ASTOl-79. 
I cm 
Figure 4.37 Thin section 
ASTOl -68. 
Figure 4.34 The unnumbered context contains charcoal (c), 
bone (b), and decomposing plant matter (p). 
Figure 4.36 Floor deposit containing large pieces of charcoal 
(c) and burnt bone (bb). 
Figure 4.38 Compact sediment containing horizontally 
bedded phytoliths (ph), plant matter (p), and charcoal (c). 
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Figure 4.35 Thin section 
ASTOl-79. 
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Figure 4.37 Thin section 
ASTOl-68 . 
Figure 4.34 The unnumbered context contains charcoal (c), 
bone (b), and decomposing plant matter (p). 
Figure 4.36 Floor deposit containing large pieces of charcoal 
(c) and burnt bone (bb). 
Figure 4.38 Compact sediment containing horizontally 
bedded phytoliths (ph), plant matter (p), and charcoal (c). 
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Between the southern edge of the putati ve raised platform and the southwest entrance foyer 
(discussed below) there were two overlapping floor layers: context 852, which was 
described in the field as soft medium brown silt, and context 849, which was described as 
soft black silt with charcoal flecks (Figure 4.4). These layers were marked by their high 
sulphur content and the presence of an iron pan, which, as discussed above, were related to 
the eighteenth-/nineteenth-century foundation trench that was immediately above them and 
which partially truncated them (Figure 4.14). Perhaps the most remarkable characteristic of 
these layers was the concentration of loom weights in them. Four perforated basalt stones 
were located in this part of the building, one lying next to a post hole south of the putative 
platform, and three lying next to the partition wall that separated this area from the 
southwest entrance foyer. 
Although they could have been moved there when the house was abandoned (see Chapter 
2, table 2.5), the concentration of loomweights in this area does suggest that a loom had 
been dismantled in the immediate vicinity. A warp-weighted loom could very well have 
been located here, leaning up against the western long wall. 
4.3.2.7 East Side Aisle 
As discussed in Chapter 3, Viking Age houses in Iceland tended to be fairly symmetrical, . 
with raised floors in both side aisles, but the house at Aoalstrreti did not have an area where 
occupation deposits were 'absent' along its eastern long wall. Instead, a floor deposit with 
the same dimensions as the putative western floor platform occupied the equivalent space 
along the eastern long wall of the house. This floor deposit, context 868, was described in 
the field as a mixture of brown, black, and grey silt and ash containing only rare charcoal 
and burnt bone fragments. This description was supported by the bulk analyses. Context 
868 contained significantly lower amounts of burnt bone and lower magnetic susceptibility 
values than the central floor area, suggesting that much less ash from the central fire had 
been deposited there than in the central floor area (Figure 4.21). Instead, context 868 was 
characterised by high concentrations of organic matter (Figure 4.8) and trace elements that 
accumulate in plant matter, particularly zinc and barium, but also strontium, copper, and 
nickel (Figure 4.15-Figure 4.20). In thin section ASTOl-68, this layer consisted of very 
highly compacted organic silt loam, with horizontally bedded lenses of organic matter, 
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articulated phytoliths, and dark greyish brown organic silts (Figure 4.37; Figure 4.38). 
Although it contained the odd charcoal fragment «2%), the occupation deposit captured in 
this particular sample did not contain any ash. Instead, it consisted almost entirely of 
herbaceous plant matter that had been heavily compacted and had decomposed, 
undisturbed, in situ. 
The occupation deposits in the central and eastern side aisles were very different in 
composition, which strongly suggests that these spaces were used in different ways. While 
the central floor area was largely composed of redeposited ash, the occupation deposit 
along the central part of the eastern long wall consisted mainly of bedded grasses, which 
may have served as a 'clean', cushioned surface for walking, sitting and/or sleeping on. 
The edges of context 868 were well defined. On its northern edge it shared a boundary 
with context 890, the floor in the entrance foyer, and with the line of the putative partition 
wall that formed the southern side of the entrance foyer. On its western edge it shared a 
boundary with the floor deposits in the central aisle (contexts 858, 864 and 901). At its 
southern edge there was a gap in the floor deposits, which stretched between two post 
holes, and is likely to represent the location of another partition wall (Figure 4.4, Figure 
4.42). The fact that context 868 did not overlap with other contexts but shared common 
boundaries with them strongly suggests that it had been delimited by real physical barriers 
- wooden partition walls on its northern and southern edges and perhaps a sill on its 
western edge, which contained the grass bedding material and prevented ash from 
spreading into this space. There was a row of three small stake holes in context 868, which 
ran parallel to the eastern wall of the house, c. 1 m from its edge. It is difficult to know the 
function of these stakes, since they were not associated with any changes in the floor 
sediments, but it is probably not coincidental that their distance from the eastern wall 
mirrored that of the two posts in the raised platform area in the western side aisle. They 
probably supported some type of furnishing, such as seat divisions, or small (child-sized) 
bed divisions. 
While the central aisle appears to have functioned predominantly as a corridor for moving 
up and down the building, the eastern side aisle seems to have been used as a working and 
sleeping space. This interpretation is supported by the artefacts found in this area. For 
example, the only whole spindle whorl that was found in the house was located in the very 
centre of context 868 (Figure 4.22). Several small stone objects were also found in context 
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868, including tiny fragments of jasper from strike-a,-lights, pieces of opal, and four 
fragments of pumice, one of which had been worked. This was the only context in the 
house to contain pumice, and it must be assumed that it was stored and/or used for 
scouring in this area. Towards the northern end of context 868 there was a significant 
concentration of larger pieces of un burnt bone (Figure 4.24), and in the northeastern corner 
there was also a broken knife. Although further analysis of the bone would be needed to 
support the interpretation that it represented butchery waste, the discrete concentration of 
the bone suggests that the area may have been used for food preparation. 
4.3.2.8 Southeast Corner 
In the southeast corner of the house there was a very loose, black and dark brown clayey 
silt deposit, which contained an abundance of charcoal (context 871). The southwest edge 
of this context was associated with a row of posts oriented parallel to the eastern long wall. 
As mentioned above, the short gap between its northern edge of 871 and the next context 
to the north, 868, suggests that there had been a wooden partition wall between them 
(Figure 4.4, Figure 4.42). Context 871 therefore seems to have been contained within a 
small alcove defined by wooden partition walls, or at the very least by low timber sills. 
This was the only place in the house where the floor deposits did not extend all the way to 
the outer walls, and it is possible that there were furnishings against the eastern long wall . 
in this area. Between context 871 and the southern gable wall there was an oval pit, c. 80 
cm wide and 18 cm deep, with rounded beach cobbles at its base. The function of this pit is 
unknown, but it could originally have held a barrel. 
The loose, uncompacted nature of context 871 suggests that it had not been heavily 
trampled. Unfortunately, no micromorphology samples were taken from this area, so it is 
not possible to determine the precise microstructure or organisation of the floor sediment. 
The most distincti ve characteristic about context 871 was the exceptionally high electrical 
conductivity of the sediment solution, which indicates that it contained a high 
concentration of soluble salts (Figure 4.7). In an effort to determine which salts were 
present, the distributions of all of the elements quantified by ICP-AES were examined, but 
none of them had a distribution identical to that of electrical conductivity. Both calcium 
(Ca2+) and potassium (K+) showed slight elevations in this area (Figure 4. ll-Figure 4.12). 
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Statistical analyses were used to determine if there were correlations between soluble salt 
and element concentrations that could not be detected by visual comparisons of the 
distribution plots. Much of the element data approximated a normal distribution, but since 
the distributions of some element values exhibited a distinctly positive skew, both 
parametric and non-parametric correlation tests were employed (see Appendix 4, Figure 
A4.1). Pearson's correlation coefficients (r) generated from non-transformed data showed 
a positive correlation between electrical conductivity and sodium concentrations at the 
95% confidence level (Table 4.3). However, when the data were transformed using base 10 
logs (which corrected the skew in some of the data), this correlation between sodium and 
electrical conductivity was pushed just below the level of significance (Table 4.4). 
Spearman's rank correlation coefficients (rs), which are slightly less powerful than r, but 
can be used on data that does not have a normal distribution, showed a strong positive 
correlation between electrical conductivity and magnesium at the 99% confidence level 
(Table 4.5). Correlations between high electrical conductivity, high sodium, and high 
magnesium, can also be seen when these variables are displayed on a three-dimensional 
scatterplot (Figure 4.39). It is therefore possible that the high electrical conductivity values 
in context 871 are related to the presence of magnesium (Mg2+) and sodium (Na+) salts. 
However, many other common salts, such as chloride (Cr), bicarbonate (HC03-), 
ammonium (~+), nitrate (N03-), and nitrite (N02-), cannot be detected by ICP-AES, and 
further tests are needed in order to identify the salts that were responsible for the high · 
electrical conductivity values. 
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Table 4.3 Pearson' s correlation coefficient (r) for electrical conductivity (EC) and element values. 
Al Ba Ca Co Cu 
Al I -.036 -.01 8 .299** .219 
Ba -.036 I .711 ** .265 * .750** 
Ca -.018 .711 ** I .215 .572** 
Co .299** .265* .215 I .415 ** 
Cu .219 .750** .572** .415 ** I 
EC .196 -.235 * -.018 .017 -.138 
K .257* .818** .768** .297** .683** 
M2 .375** .638** .773 ** .251 * .560** 
Na .124 .086 .421 " -.035 .061 
P .059 .917** .720** .322** .826** 
S .012 -.239* -.625** -.089 -.214 
Sr -.005 .839** .907 '* .254* .605 ** 
Zn .216 .813 ** .759** .322** .708** 
N=79 
*Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed) . 
EC K Mg Na P S Sr 
.196 .257* .375** .124 .059 .012 -.005 
-.235* .818** .638** .086 .917** -.239* .839** 
-.018 .768 ** .773** .421 ** .720** -.625** .907** 
.017 .297 ** .251 * -.035 .322** -.089 .254* 
-.138 .683** .560** .061 .826** -.214 .605** 
I -.014 .073 .257* -.160 -.076 -.076 
-.014 I .884** .256* .751 ** -.419** .866** 
.073 .884 ** I .459** .613 '* -.453*' .787 " 
.257* .256 ' .459** I -.002 -.475** .140 
-.160 .751 " .613 " -.002 I -.231 ' .836*' 
-.076 -.4 19** -.453** -.475** -.231 * I -.438** 
-.076 .866** .787 ** .140 .836** -.438** I 
-. 140 .919** .877 ** .097 .791 ** -.371 ** .894 ** 
Table 4.4 Pearson's correlation coefficient (r)for base 10 log transformations of electrical 
conductivity (EC) and element values. 
102AI 102Ba 10gCa 10gCo 10gCu 10gEC 10gK 10gMg 10gNa 10gP logS 10gSr 
10gAI I -.231 * -.001 .332** .173 .214 .171 .447** .127 -.079 -.044 -.156 
10gBa -.231* I .641** .236* .673 ** 
-.269' .705 ** .349** .141 .900** -.282* .829** 
10gCa -.001 .641 ** I .252* .561 ** -.017 .783 ** .730** .550** .657** -.672** .877** 
10gCo .332** .236* .252* I .445** .029 .265 * .26 1 * .010 .293** -.130 .250* 
10gCu .173 .673 ** .561 ** .445** I -.131 .694 ** .511 ** .150 .798 ** -.243* .565** 
10gEC .214 -.269* -.017 .029 -.131 I .045 .168 .219 -.094 .055 -.082 
10gK .171 .705** .783 ** .265* .694 ** .045 I .766** .415 ** .752** -.520** .795** 
10gMg .447** .349** .730** .261 * .511 ** .168 .766** I .661 ** .449** -.538** .515** 
10gNa .1 27 .1 41 .550** .010 .150 .219 .415** .661 ** I .130 -.480** .230* 
10gP -.079 .900" .657 " .293 '* .798 " -.094 .752'* .449** .130 I -.257* .810** 
Zn 
.216 
.813** 
.759** 
.322** 
.708** 
-.140 
.919** 
.877" 
.097 
.791 " 
-.371 ** 
.894 '* 
I 
10gZn 
.117 
.807** 
.720** 
.432** 
.860** 
-.175 
.792** 
.550** 
.092 
.865** 
logS 
-.044 -.282* -.672*' -.130 -.243 ' .055 -.520'* -.538** -.480** -.257* I -.514** -.414** 
10gSr -.156 .829** .877 ** .250* .565** 
10gZn .117 .807 ** .720** .432** .860** 
N=79 
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.0 I level (2-tailed). 
-.082 
-.175 
.795 ** .515** .230* .810** -.514** I .816'* 
.792** .550** .092 .865 ** -.414** .816** I 
Table 4.5 Spearman's rank correlation coefficient (rs) for electrical conductivity (BC) and element 
values. 
Al Ba Ca Co Cu 
Al I -.320** -.183 .253 * .064 
Ba -.320** I .583 ** .206 .637*' 
Ca -.183 .583 ** I .209 .501 *' 
Co .253 ' .206 .209 I .451 ** 
Cu .064 .637 " .501 " .451 '* I 
EC .181 -.277 * -.054 -.039 -.155 
K .107 .670'* .751 ** .253* .597** 
Mg .408** .144 .578** .147 .341 " 
Na .022 .064 .475*' -.035 .035 
P -.130 .900** .583 ** .292** .787** 
S .090 -.175 -.621 *' -. 154 -.157 
Sr -.299" .808** .852** .218 .532*' 
Zn -.040 .778** .635" .463** .848*' 
N=79 
, Correlation is significant at the 0.05 level (2-tailed). 
*' Correlation is significant at the 0.01 level (2-tailed). 
EC 
.181 
-.277* 
-.054 
-.039 
-.155 
I 
.025 
.295·* 
.143 
-.131 
.176 
-.120 
-.170 
K Mg Na P S Sr Zn 
.107 .408** .022 -. 130 .090 -.299** -.040 
.670'* .144 .064 .900" -.175 .808*' .778** 
.751 '* .578 '* .475" .583*' -.621 " .852** .635** 
.253 ' .147 -.035 .292" -.154 .218 .463** 
.597 '* .341 " .035 .787*' -.157 .532** .848** 
.025 .295 ·* .143 -.131 .176 -.120 -.170 
I .620** .344'* .718** -.432** .761** .716*' 
.620** I .655 ** .265* -.457** .307** .294** 
.344** .655** I -.013 -.541 '* .157 -.007 
.718** .265 ' -.013 I -. 133 .797** .875" 
-.432*' -.457" -.541 " -.133 I -.413 " -.281 ' 
.761 '* .307*' .157 .797 ** -.413'* I .780** 
.716'* .294*' -.007 .875 '* -.281 ' .780'* I 
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Table 4.3 Pearson's con-elation coefficient (r) for electrical conductivity (BC) and element values. 
AI Ba Ca Co Cu 
AI I -.036 -.018 .299** .219 
Ba -.036 I .711 ** .265 * .750** 
Ca -.018 .711 ** I .215 .572** 
Co .299** .265* .215 I .415** 
Cu .219 .750** .572** .415** I 
EC .196 -.235* -.018 .017 -. 138 
K .257* .8 18** .768** .297** .683** 
MS! .375** .638** .773** .25 1 * .560** 
Na .124 .086 .421 ** -.035 .061 
P .059 .917** .720** .322** .826** 
S .012 -.239* -.625** -.089 -.214 
Sr -.005 .839** .907 ** .254* .605 ** 
Zn .216 .8 13** .759** .322*' .708 " 
N=79 
*Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
EC K Mg Na P S Sr 
.196 .257* .375** .124 .059 .012 -.005 
-.235* .818** .638 ** .086 .917** -.239* .839** 
-.018 .768** .773** .421** .720** -.625** .907** 
.017 .297** .25 1* -.035 .322** -.089 .254* 
-.138 .683** .560** .061 .826** -.214 .605** 
I -.014 .073 .257* -.160 -.076 -.076 
-.014 I .884** .256* .751 ** -.4 19** .866** 
.073 .884** I .459** .613 ** -.453** .787** 
.257* .256* .459** I -.002 -.475** .140 
-.160 .751 ** .613** -.002 I -.231* .836** 
-.076 -.4 19** -.453** -.475** -.23 1 * I -.438** 
-.076 .866** .787** .140 .836** -.438** I 
-.140 .9 19'* .877** .097 .791** -.371 ** .894** 
Table 4.4 Pearson's con-elation coefficient (r) for base 10 log transformations of electrical 
conductivity (BC) and element values. 
logAI 10gB a logCa logCo logCu logEC logK logMg logNa logP logS loS!Sr 
logAI I -.231 * -.001 .332*' .173 .214 .171 .447** .127 -.079 -.044 -.156 
logBa -.231 * I .641** .236* .673 ** -.269* .705*' .349" .141 .900** -.282* .829** 
logCa -.001 .641** I .252* .561 ** -.017 .783** .730** .550** .657 ** -.672** .877** 
logCo .332** .236* .252* I .445** .029 .265* .261* .010 .293** -. 130 .250* 
logCu .173 .673 ** .561** .445 ** I -.131 .694** .511 ** .150 .798** -.243* .565** 
logEC .214 -.269* -.017 .029 -.131 I .045 .168 .219 -.094 .055 -.082 
logK .171 .705 ** .783** .265* .694** .045 I .766** .415** .752** -.520** .795** 
logMg .447** .349** .730** .261 * .5 11 ** .168 .766** I .661 ** .449** -.538** .515** 
logNa .127 .141 .550** .010 .150 .219 .415** .661** I . 130 -.480** .230* 
logP -.079 .900** .657** .293** .798** -.094 .752** .449** .130 I -.257* .810** 
Zn 
.216 
.813** 
.759** 
.322** 
.708** 
-. 140 
.919** 
.877** 
.097 
.791 ** 
-.371** 
.894** 
I 
loS!Zn 
.117 
.807 ** 
.720** 
.432** 
.860** 
-.175 
.792** 
.550** 
.092 
.865** 
logS 
-.044 -.282* -.672** -.130 -.243* .055 -.520** -.538** -.480** -.257* I -.514** -.414** 
logSr -.156 .829** .877** .250* .565** 
logZn .117 .807" .720" .432** .860** 
N-79 
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
-.082 .795** .5 15" .230* .8 10** -.514'* I .816** 
-.175 .792'* .550'* .092 .865'* -.414'* .8 16*' I 
Table 4.5 Spearman's rank con-elation coefficient (rs) for electrical conductivity (BC) and element 
values. 
AI Ba Ca Co Cu 
AI I -.320** -.183 .253* .064 
Ba -.320'* I .583** .206 .637** 
Ca -.183 .583 ** I .209 .501 ** 
Co .253* .206 .209 I .451** 
Cu .064 .637 ** .501 ** .451 ** I 
EC .181 -.277 * -.054 -.039 -.155 
K .107 .670** .751 ** .253 * .597** 
Mg .408** .144 .578** .147 .341 ** 
Na .022 .064 .475** -.035 .035 
P -. 130 .900** .583 ** .292** .787** 
S .090 -.175 -.621 ** -.154 -.1 57 
Sr -.299** .808** .852** .218 .532** 
Zn -.040 .778** .635** .463** .848** 
N=79 
* Correlation is significant at the 0.05 level (2-tailed) . 
** Correlation is significant at the 0.0 I level (2-tailed). 
EC 
.181 
-.277* 
-.054 
-.039 
-.155 
I 
.025 
.295*· 
.143 
-.131 
.176 
-.120 
-.170 
K Mg Na P S Sr Zn 
.107 .408** .022 -.130 .090 -.299** -.040 
.670** .144 .064 .900** -.175 .808** .778** 
.751 ** .578** .475** .583** -.62 1 ** .852** .635** 
.253* .147 -.035 .292** -.154 .218 .463** 
.597** .34 1 ** .035 .787 ** -. 157 .532** .848 ** 
.025 .295** .143 -.131 .176 -.120 -. 170 
I .620** .344** .718** -.432*' .761** .7 16** 
.620** I .655 ** .265* -.457** .307** .294** 
.344** .655** I -.013 -.541 ** .157 -.007 
.718** .265* -.013 I -.133 .797** .875 ** 
-.432** -.457** -.54 1** -.133 I -.413** -.28 1* 
.761 ** .307** .157 .797** -.4 13** I .780** 
.716** .294** -.007 .875** -.281 * .780** I 
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Figure 4.39 Three-dimensional scatterplot of electrical conductivity (EC), sodium (Na), and 
magnesium (Mg) values, which shows that the samples from context 871 have exceptionally high 
EC values, high Na values, and moderately high Mg values. 
The most likely sources of high salt concentrations in a Viking Age context in Iceland are 
sea water, sea salt, seaweed (including its ash), and urine. Sea water is especially rich in 
sodium (Na+) and chloride (Cr), but it also contains smaller quantities of sulphate (SOl-), 
magnesium (Mg2+), calcium (Ca2+), potassium (K+), and bicarbonate (HC03} Urine, on 
the other hand, is especially rich in nitrogen and contains c. 2% chloride, potassium, 
sulphate, phosphate, and sodium. Wood ash may also produce some salt-forming ions, 
particularly potassium, sodium, and bicarbonate, but in this context it is unlikely to be 
responsible for the high electrical conductivity values. Although the abundance of charcoal 
in context 871 indicates that wood ash had originally formed an important component of 
the floor deposit, the wood ash concentrations in the central hearth and the central aisle 
produced electrical conductivity values an order of magnitude lower. Wood ash is 
therefore unlikely to have caused the dramatic elevation in electrical conductivity evident 
in context 871, and it is much more likely that the soluble salt concentration originates one 
way or another from seawater and/or urine. 
Both sea salt and urine could have had various practical uses in Viking Age Iceland. Sea 
salt could be obtained by evaporating sea water or burning seaweed and may have been 
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used as a preservative for butter, meat, or fish (Foote & Wilson 1970, 164; Shetelig & Falk 
1937,311). However, it should be noted that from the Viking Age right up until the present 
day, fish has most commonly been preserved by drying, and meat has most commonly 
been preserved by being pickled in whey; both may also have been smoked (Amundsen 
2004; Foote & Wilson 1970, 162-164; Krivogorskaya et al. 2005). On the other hand, 
ethnographic sources suggest that both seaweed ash mixed with water (which produces an 
alkaline lye) and urine were commonly used for cleaning wool, fulling wool cloth, and 
dyeing wool (as a mordant) until the early twentieth century (Buckland & Perry 1989; 
Dickson 1999, 114; lochens 1995, 135, 140; Shetelig & Falk 1937, 332, 336; Stead 1981, 
1982; Walton Rogers 1997, 1720). I would therefore suggest that the most likely 
explanation for the high concentration of soluble salts in the southeast corner of the house 
is that urine, sea water, and/or a lye created -by mixing seaweed ashes and water was used 
in this area to wash, full, and/or dye wool. This possibility will be discussed further in 
Chapter 6, in the context of another concentration of soluble salts in pit house G, at 
Hofstaoir. 
4.3.2.9 Southwest Entrance 
As mentioned above, there was a narrow entrance in the southwest corner of the house, and 
a small entrance foyer marked by rows of post holes that had clearly supported wooden · 
partition walls. One micromorphology sample was taken from the deposits that filled the 
entrance (ASTOl-94; see Appendix 4, Table A4.9). The uppermost layer in the sequence in 
the door consisted of medium brown clayey silt with mottles of the V -871 tephra and 
occasional charcoal flecks (context 763; Figure 4.40). In the field, this layer was 
interpreted as tUlf collapse, but the lowermost part of it was observed in thin section to 
consist of compact, multiple fine lenses of waterlain silty clay, plant matter, organic soils, 
wood ash, and peat ash (Figure 4.41). It had clearly been very heavily compacted by 
trampling, as would perhaps be expected in an entrance passage. More surprising was the 
number of waterlain silty clay lenses within the occupation deposit. They suggest that a 
slight depression had been worn into the floor, which permitted water to settle there during 
wet periods. Below 763 there was a red-brown layer which was entirely waterlain, 
consisting of multiple, fine lenses of well-sorted silt in fining-up sequences such as those 
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typically found in puddles (context 824). This entrance clearly had a problem with water 
accumulation, probably because it faced uphill. 
Figure 4.40 Thin section ASTO 1-94. 
ASTO 1-94 Context 763 (PPL) 500 I'm 
Figure 4.41 Floor deposit containing dark brown 
lenses of waterlain silty clay, yellow lenses of 
armorphous organic matter, and grey lenses of ash 
(dominated by phytoliths). 
The entrance foyer in the southwest corner of the house contained compact brown clayey 
silt deposits with charcoal flecks (contexts 859 and 862) and a small ash and charcoal 
deposit (context 870) (Figure 4.4). The presence of ash in these layers, which had been 
observed in the field, was reflected in their elevated concentrations of calcium carbonate, 
calcium, potassium, magnesium, and phosphorus, and in the presence of burnt bone 
(Figure 4.9-Figure 4.25). There was also a localised concentration of unburnt bone 
fragments under 1 cm in size (Figure 4.24). Since the floor deposits bordering the entrance 
foyer to the north and the east did not contain significant quantities of ash or charcoal 
(contexts 849 and 866), the ash there could not have been deposited accidentally by 
trampling or sweeping and it must therefore have been placed there intentionally. Although 
it is not possible to know the intention behind such a practice, it is possible that the 
absorptive/adsorptive properties of ash and charcoal were utilised in this context, as they 
had been in the entrances of nineteenth- and early twentieth-century turf houses in Iceland 
(Chapter 2). It is also possible that the deposit of fire-cracked stones, ash and charcoal just 
outside the southwest entrance had been intentionally selected and placed in this location 
because they could help to counteract the flow of water and mud running downslope 
towards the southwest entrance. 
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4.4 INTERPRETATION OF THE ORGANISATION AND USE OF 
SPACE IN THE HOUSE ON ADALSTRlETI 14-18 
The high-resolution analysis of the house on Aoalstrreti 14-18 using multiple, overlapping 
data sets has allowed the detailed interpretation of floor formation processes and has made 
an important contribution to the understanding of how activity areas were organised in the 
building. Particularly striking is the large number of separate spaces that could be 
differentiated on the basis of the composition, structure, and compaction of their floor 
sediments. The analysis showed that space in the house had been highly segmented and 
that discrete spaces had had specialised uses. On the edges of these discrete spaces, 
multiple context boundaries often coincided on the same line - often a line that also 
coincided with a row of post holes or post pads. Most of the activity areas therefore seem 
to have been overtly demarcated by physical boundaries: thresholds or sills that had to be 
stepped over, wooden partition walls, and raised platforms. Such clear, visible boundaries 
would have restricted and guided the movements of people (and animals), and structured 
the locations of domestic activities, but they also could have been rich in symbolic 
meanings, and could have acted as cues for 'proper' social behaviours. In the discussion 
that follows, I will explore what some of these social behaviours might have been. I will 
review some of the most important structural principles that were embedded in the house 
from its inception and will compare these to how individuals moved through and used the . 
building in everyday practice. I will then contrast how members of the household 
experienced their domestic space with how visitors to the house may have perceived and 
experienced the building. Finally, I will show how the organisation and use of space in the 
house changed over time, particularly as additional rooms were added to the original 
structure, and will point out some of the possible social implications of these changes. 
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Figure 4.42 Interpretive plan of the house on Aoalstneti 14-18, showing the original house and the 
later additions. 
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Prior to the addition of the northeast entrance room and the southern annexe, the outward 
appearance of the house on Aoalstrreti was characterised by a remarkable degree of 
symmetry (Figure 4.42). This symmetry had its foundations in the bowed long walls, 
which were almost mirror images of each other, and the two rows of roof-supporting posts, 
both of which were 1.5 m from the outer turf walls. Because these rows of posts mimicked 
the curvature of the outer walls, the central aisle of the building was slightly convex as 
well. The large hearth in the centre of the building was also constructed with curved sides, 
suggesting that it may have been designed to reinforce the convex shape of the house. The 
roof would have been arched, since structural requirements dictated that both the ridge and 
the slope of the roof be bowed in order to accommodate the curvature of the long walls 
(Foote & Wilson 1970, 152; Komber 2002; Schmidt 1994, 154), and it may be assumed 
that the two posts in the middle of the central aisle, which were c. 1.7 m away from the 
north and south ends of the central hearth (the southern one much replaced), were used to 
support the ridgepiece. All of these features make it clear that the primary structural 
principle in the design of the house was its convex shape, centred on the hearth. As was 
pointed out in Chapter 3, curved walls and roofs were extremely common features in 
Viking Age houses in Iceland and were also found elsewhere in Scandinavia and the North 
Atlantic region. 
Although the people who designed and constructed the house on Aoalstrreti did reproduce 
a widely accepted 'norm' in the basic architectural form and internal layout of the house, 
the ways in which they chose to arrange and provide access to different activity areas were 
a result of individual preferences. For example, a distinctive characteristic of the house on 
Aoalstrreti is that it could have been entered through one of two doors, each of which 
opened into an entrance foyer (Figure 4.42). These small rooms would have served the 
very practical purpose of reducing draughts (Roberts 2002, 41), but they also could have 
made it easier to control access into the house. 
The southeast entrance foyer opened into a space with an unknown function, which was 
situated on the southern end of the central aisle. This space appears to have been physically 
segregated from the central part of the house - at the very least by a sill that had to be 
stepped over, but possibly even a partition wall with a door and a raised threshold. It may 
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therefore have been quite a private space, a possibility that will be explored in more detail 
below. This small space and the northwest entrance foyer opened into what may be termed 
'transitional' spaces, since their primary function was to provide access to other spaces (ff. 
Hillier & Hanson 1984) (Figure 4.43). These transitional spaces were on the north and 
south ends of the central aisle, which effectively served as a corridor, giving access to the 
more specialised activity areas in the building's side aisles. 
There was a marked contrast between the specialised activity areas in the north and south 
ends of the house. Along the north gable wall and in the northwest corner of the house, 
there were stalls which appear to have been used for the housing of small herbivores and 
which may also have been used as a lavatory (Figure 4.42). It is difficult to determine what 
the northeast corner of the house was used for; but it may have been a storage area for fuel 
or wet clothing, as the excavator has suggested (Howell Roberts, pers. comm.). In contrast, 
the specialised areas in the southern part of the house appear to be related to textile 
production. In the southeast corner of the house, there was a small room where urine, sea 
water, and/or lye made from a mixture of seaweed ash and water may have been used for 
washing, fulling, and/or dyeing wool. This room may have been accessed by stepping over 
a threshold, or by going through a door. If urine was collected and stored in this area in 
order to be used for washing wool, the room would also have functioned as a urinal. 
Across from this room was an open area where a warp-weighted loom probably leaned 
against the wall. 
The central space in the house, where the long hearth was located, could have been 
accessed either from the northern or the southern ends of the house (Figure 4.42; Figure 
4.43). It was a larger, more open, and more multi-functional living area than the spaces 
already discussed. The long hearth in its centre was the only hearth in the building (at least 
in the early stages, for the later southern annexe may have contained a hearth as well) and 
must therefore have been used for cooking in addition to the provision of light and heat. 
On either side of the hearth, against the long walls, there were two clearly demarcated 
spaces: on the west side of the hearth, there appears to have been a raised wooden 
platform, while on the east side of the hearth there was a wooden sill that contained a bed 
of grass. Both of these areas may be assumed to have been sitting and sleeping areas. The 
artefacts found in the eastern side aisle suggest that everyday domestic work such as 
spinning and food preparation took place in this ' living room' , as well as some type of 
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therefore have been quite a private space, a possibility that will be explored in more detail 
below. This small space and the northwest entrance foyer opened into what may be termed 
'transitional' spaces, since their primary function was to provide access to other spaces (ff. 
Hillier & Hanson 1984) (Figure 4.43). These transitional spaces were on the north and 
south ends of the central aisle, which effectively served as a corridor, giving access to the 
more specialised activity areas in the building's side aisles. 
There was a marked contrast between the specialised activity areas in the north and south 
ends of the house. Along the north gable wall and in the northwest corner of the house, 
there were stalls which appear to have been used for the housing of small herbivores and 
which may also have been used as a lavatory (Figure 4.42). It is difficult to determine what 
the northeast corner of the house was used for, but it may have been a storage area for fuel 
or wet clothing, as the excavator has suggested (Howell Roberts, pers. comm.). In contrast, 
the specialised areas in the southern part of the house appear to be related to textile 
production. In the southeast corner of the house, there was a small room where urine, sea 
water, and/or lye made from a mixture of seaweed ash and water may have been used for 
washing, fulling, and/or dyeing wool. This room may have been accessed by stepping over 
a threshold, or by going through a door. If urine was collected and stored in this area in 
order to be used for washing wool, the room would also have functioned as a urinal. 
Across from this room was an open area where a warp-weighted loom probably leaned 
against the wall. 
The central space in the house, where the long hearth was located, could have been 
accessed either from the northern or the southern ends of the house (Figure 4.42; Figure 
4.43). It was a larger, more open, and more multi-functional living area than the spaces 
already discussed. The long hearth in its centre was the only hearth in the building (at least 
in the early stages, for the later southern annexe may have contained a hearth as well) and 
must therefore have been used for cooking in addition to the provision of light and heat. 
On either side of the hearth, against the long walls, there were two clearly demarcated 
spaces: on the west side of the hearth, there appears to have been a raised wooden 
platform, while on the east side of the hearth there was a wooden sill that contained a bed 
of grass. Both of these areas may be assumed to have been sitting and sleeping areas. The 
artefacts found in the eastern side aisle suggest that everyday domestic work such as 
spinning and food preparation took place in this 'living room', as well as some type of 
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craft activity that involved scouring with pumice. In addition, the many un worked quartz 
pebbles deposited east of the hearth serve as a reminder that other activities, such as 
gaming, could also have taken place in this room. 
The treatment of the eastern and western side aisles in this central space deserves some 
comment. The platform on the western side would have been the warmest, most 
comfortable place in the house for sitting and sleeping, since it was raised off the floor and 
therefore out of the worst of the draughts. In addition, as discussed in Chapter 3, the act of 
stepping up onto the platforms in the side aisles may have been symbolically significant, 
since it physically raised one higher than those standing in the central floor area. Social 
circumstances may therefore have dictated whether or not it was 'appropriate' behaviour to 
step up off the floor and onto the platform. In the house on Aoalstrreti , where there was 
only one raised platform, it is possible that the platform indicated the status of the people 
who sat and slept on the west side of the building, reinforcing social differences between 
members of the household, and providing a visual cue to visitors about social hierarchies 
within the household and among guests. Many Icelandic and Norwegian historical, legal, 
and literary texts from the twelfth century onwards mention a seat of honour (ondvegi) in 
the house, which was the rightful seat of the head of the household (Eldjarn 1972; Foote & 
Wilson 1970, 160; Page 1995,67, 181). The ondvegi has conventionally been translated as 
'high-seat' in English, although Foote and Wilson (1970, 160) point out that this 
translation is misleading because there is little evidence that the seat was physically higher. 
Although it is impossible to know for certain whether the ondvegi was present in houses as 
far back as the tenth century, the raised platform on the west side of the house on 
Aoalstrreti, and the real possibility that it was a higher-status sitting and sleeping area, does 
suggest that this may have been the case. 
The sitting and sleeping area on the east side of the hearth was physically demarcated not 
only by a wooden sill, but also by the material that was placed there as bedding material. 
While the occupation deposit in the eastern side aisle did contain rare charcoal and burnt 
bone fragments, indicating that ash was occasionally sprinkled there, it was predominantly 
composed of grass. In contrast, the floor of the central aisle contained some organic matter, 
and a much higher quantity of ash. Although some of this ash may have derived from 
accidental spillage from the hearth and trampling, considering its ubiquity up and down the 
entire length of the central aisle, as well as in the putative weaving area, much of it must 
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have been the result of deliberate deposition. Although it is not possible to be certain about 
why ash was placed on the floor of the central aisle, in nineteenth- and early twentieth-
century Iceland ash was deposited on house floors in order to keep them even and dry 
(Chapter 2). In addition, when placed around timber posts, ash would have had the effect 
of deterring insects and protecting the posts from the moisture that promotes fungal decay 
(Findlay 1962; Hakbijl 2002; Scott 1968). I would therefore suggest that ash was 
deliberately placed on the floors of the central aisle, the weaving area, and the entrance 
foyers as part of everyday practice in order to reap these practical benefits. In addition, 
these ash-rich floors would have been vividly distinguishable from the sitting and sleeping 
areas, thereby marking where it was appropriate to walk and not to walk in the building. 
After the large entrance vestibule was added to the northeast entrance, the outward 
physical form of the house became less symmetrical, but it became more symmetrical in 
terms of the configuration of its internal space (Figure 4.42; Figure 4.43c). Due to the 
addition of the extra space at the northeast entrance, the 'transitional' space on the north 
end of the building was effectively pushed 'deeper' into the house in terms of the number 
of spaces that had to be passed through to get to it. The transitional spaces on both the 
north and south ends of the house were therefore now at the same depth - what Hillier and 
Hanson (1984) would describe as the third 'level'. The animal stalls and storage area were 
also pushed deeper into the house, with the result that they came to share the fourth 'level' 
with the wool-washing area, the weaving area, and the central living room. The living 
room, however, held a unique position, for it was not only the physical centre of the 
building, but it was also the only room of the house that had two entrances and the only 
room that was 'equidistant' from both doors in terms of the number of spaces that had to 
be passed through to reach it. 
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(a) Earlier house: 
space syntax as experienced 
by household members 
(c) Later house: 
space syntax as experienced 
by household members 
(b) Earlier house: 
space syntax as experienced by 
visitors to the 'front' door 
(d) Later house: 
space syntax as experienced by 
visitors to the 'front' door 
D 
D 
D 
[!] 
@] 
later annexes shown in red 
gable rooms shown in blue 
room with unknown function 
space for weaving 
room for washinglfulling/ 
dyeing wool 
f==:::==l room with a long central hearth 
~ and platform(s) along the walls 
[]
:: sheep/goat pen (and possible 
I I lavatory area) 
o vestibule 
o transitional space 
El) outdoor carrier space 
_ access with a step 
_ access across a threshold 
____ access through a door 
access with stone pavement 
access 
Figure 4.43 Space syntax maps of the house on Aoalstneti 14-18, showing the differences in the 
configuration of space in the earlier and later phases of the house. 
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(a) Earlier house: 
space syntax as experienced 
by household members 
(c) Later house: 
space syntax as experienced 
by household members 
(b) Earlier house: 
space syntax as experienced by 
visitors to the 'front' door 
(d) Later house: 
space syntax as experienced by 
visitors to the 'front' door 
D 
D 
D 
~ 
~ 
later annexes shown in red 
gable rooms shown in blue 
room with unknown function 
space for weaving 
room for washinglfulling/ 
dyeing wool 
F::::=I room with a long central hearth 
~ and platform(s) along th e walls 
[]' , , I I , I 
o 
o 
El) 
-
sheep/goat pen (and possible 
lavatory area) 
vestibule 
transitional space 
outdoor carrier space 
access with a step 
_ access across a threshold 
--t- access through a door 
access with stone pavement 
access 
Figure 4.43 Space syntax maps of the house on Aoalstrreti 14-18, showing the differences in the 
configuration of space in the earlier and later phases of the house. 
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The central living room was quite clearly at the heart of household life, since it was the 
only room in the house with a hearth, the only place where people could sit down or lie 
down, and the only room in the house that could have served as a gathering place for large 
groups of people. Since the excavation at Aoalstrreti 14-18 was limited in extent and did 
not uncover the entire farmstead, it is not possible to know whether some of these 
activities, such as cooking, also took place outside in good weather. However, the 
capriciousness of the Icelandic climate undoubtedly ensured that the indoor 'living room' 
was at the centre of domestic life - both literally and figuratively. 
It should also be noted that the living room was the only space in the house where visitors 
could have been seated, fed, entertained, and accommodated overnight. Many Old Norse 
texts, including runic inscriptions and poems that have been dated to the tenth century, 
mention large gatherings of people in houses for ceremonies and feasts, and, in his survey 
of Viking Age texts, Page points out that the social and political importance of hospitality 
is repeatedly emphasised (Page 1995, 11, 63, 140). The living room in the centre of the 
house on Aoalstrreti would therefore have been the medium for important social 
interactions, not only among members of the household, but also between them and their 
visitors. Such visitors might have included any number of people, including friends, distant 
relations, political allies, and visiting merchants. 
At the beginning of this Chapter, I pointed out that there were several differences in the 
size, elaboration and treatment of the two entrances to the building, even before the large 
vestibule was added to the northeast entrance. For instance, the northeast entrance was 
larger and paved with flag stones, while the southwest entrance was much narrower and 
unpaved. In addition, the outer stone linings of the eastern and western walls had been 
constructed differently, with small, angular stones used in the western wall and larger, 
subrounded ones in the eastern wall. It is possible that different construction techniques 
served as a cue that the west side of the house was the 'back', and the southwestern 
entrance the 'back' or 'private' entrance, while the east side of the house was the 'front', 
and the northeast entrance the 'front', or 'public' entrance (c.f. Parker Pearson & Richards 
1994; Waterson 1990). 
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Although it will never be possible to know how people actually interpreted and acted on 
these and other signals in everyday practice (e.g. physical boundaries, steps, differences in 
floor composition), it is worthwhile to consider the potential social implications of how 
activity areas in the house were organised. If it is assumed, for the sake of argument, that 
visitors entered the house via the northeast entrance, it is possible to map how the 
configuration of space would have appeared to them and how they would have moved 
through the house (Figure 4.43b and d). They would have entered the house through the 
elaborate entrance and the small entrance foyer, and would therefore have emerged from 
this restricted space into the open space of the central aisle. To their right may have been a 
small storage area and animal stalls, but if they turned to the left they would have had a 
view down the convex length of the house as far as the south end of the living room 
(Figure 4.42). As they moved into the living room, they could have gone either to the right 
or to the left of the long fire and could have stepped either onto the raised wooden platform 
or over a wooden sill onto grass bedding, possibly depending on their social status. There 
was a large central post at the south end of the living room and beyond that a door or a 
threshold, which may have signalled that it was inappropriate for the visitor to go any 
further unless he or she was invited to do so. 
The central post in the 'transitional' space at the south end of the living room may have 
effectively served as the boundary between the parts of the house where visitors had 
access, and the parts of the house where wool was washed and where other domestic 
activities could take place in private. The weaving area was technically on the other side of 
this transitional space, but unlike the other spaces towards the back of the house, it was 
open and visible from the living room. This is important, because it suggests that weaving 
was considered a domestic activity, but that it was not a particularly private activity and it 
was not considered advantageous or necessary to segregate it spatially. 
Even though the occupation deposits in the house on Aoalstrreti showed remarkable 
continuity in their composition and boundaries, suggesting that many spaces had been 
demarcated and used in a similar way throughout the life of the house, the building did 
undergo several changes. For example, as was pointed out at the beginning of this chapter, 
the floor layers associated with the southwest entrance had shifted boundaries a couple of 
times, which may indicate a slight change in the point of access between the entrance foyer 
and the space at the south end of the building. In addition, the stratigraphic relationships 
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between the large post holes clustered south of the hearth and the floor layers makes it 
unlikely that more than one of these posts was in use at anyone time (Howell Roberts, 
pers. comm.). The repositioning of this 'central' post was presumably necessary because of 
its key role in the support of the roof, which meant that the standing post could only be 
removed after its replacement was installed. 
In its later phase of use the house also experienced two major additions - one to its 'front' 
and one to its 'back' - that may have fundamentally changed how space in the building 
was used. The northeast entrance was elaborated with the addition of a large entrance 
room, which was paved with flag stones and contained two rows of stones that may have 
been the foundations for short partition walls or small cubicles (Figure 4.42). This addition 
made the front entrance more impressive, it would have facilitated the control of access to 
the building, and, depending on the functions of the enigmatic stone rows, it could also 
have provided some additional storage space. At the south end of the house a door was 
knocked into the gable and a room was added to which access was gained by a step up. 
Although the room was too truncated to provide any infonnation about its function, it is 
possible that the hearth and turf walls dating to the tenth century that were discovered at 
Aoalstr~ti 18 in the 1970s (Nordahl 1988) were part of this southern annexe (Roberts et al. 
2003). If so, the hearth suggests that it may have served as an additional cooking and/or 
living room. The addition of the southern annexe may simply have been the result of the 
growing size of the household - after all, households were dynamic social units, and were 
probably in a constant state of change. However, the location and accessibility of the 
southern annexe suggest that it could also have been associated with more significant 
changes in the use of space. Although not very deep inside the house when entering 
through the southwest entrance - the putative back door - the southern annexe was the 
deepest room inside the house (level 7) when entering through the putative front door. It is 
therefore possible that the southern annexe was built as an additional private space, an 
activity area that was spatially segregated from the public space in the central living room. 
If so, it would suggest that in the later phase of the house, it became desirable to shift 
certain activities from the living room to a more private space and/or to establish a new 
activity area that had not been present in the original house. 
It is a shame that it is not possible to be certain about whether the building with the hearth 
that was found at Aoalstr~ti 18 was part of the southern annexe. If the annexe did function 
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as an additional cooking and living room, this would mean that the former 'living room' 
was no longer the only space in the house were people could gather, work, and cook. In 
this case, the function of the central living room could potentially have changed. Most of 
the domestic activities that had taken place there could have reverted to the southern 
annexe, leaving the central living room as a more public space. Although cooking could 
still have taken place in this room, it no longer had to. In other words, if the southern 
annexe provided an additional cooking facility, the former living room could potentially 
have become a 'hall' in the sense described by Herschend (1993): a room that was not used 
for domestic purposes, but for the entertainment of visitors. 
As this discussion makes clear, the people who designed, constructed, and used the house 
at Aoalstrreti did share many of the widely held beliefs about how residential architecture 
ought to be shaped and structured (as outlined in Chapter 3), but they also interpreted and 
reworked the bow-sided house 'tradition' in their own way. Moreover, the house was not a 
static but a dynamic place, subject to change on a variety of time scales: different materials 
were placed on the floors of different parts of the house, perhaps as part of everyday 
practice; the superstructure of the building, such as the turf roof and the central post, must 
have been repaired or replaced every couple of decades; and, as discussed in Chapter 3, the 
addition of new rooms dramatically altered the configuration of space, how social and 
economic activities were organised, and how residents interacted with visitors. Before it is 
possible to understand the full implications of these changes in the organisation and use of 
space in houses, it is important to take into consideration the functions of the other, smaller 
residential buildings that were present on Viking Age farmsteads. Chapter 3 touched on a 
few examples of such buildings, such as the specialised cooking buildings at Herjolfsdalur 
(structures I and Ill) and the small, multifunctional structure that abutted the house at 
Granastaoir (structure 9B), but so far pit houses have only been mentioned in passing. The 
next two chapters are devoted to the study of pit houses, a common but rather controversial 
building type, which, as will be seen, played an important role on Viking Age farmsteads. 
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5 
PIT HOUSES 
5.1 INTRODUCTION 
The previous two chapters have focused on- the organisation and use of space in Viking 
Age houses. However, early Icelandic households did not live and work solely in the main 
residential buildings. In reality, all the buildings and outdoor activity areas that were 
contained within the homefield (tun), whose physical and conceptual boundary was 
demarcated by an enclosure wall (tungaror) , would have provided the arena for everyday 
living, economic activities, and social interactions. Any study of social space in Viking 
Age Iceland must therefore include a discussion of the activities that took place in these 
other buildings. 
In addition to the main residential building, each enclosed homefield contained a number 
of 'outbuildings' (utihus), as well as outdoor activity areas that were located between the 
buildings. The investigation of outdoor activity areas has only rarely been incorporated 
into the research strategy of Viking Age excavations in Iceland, but so far they include 
such features as midden deposits, and outdoor hearths and cooking pits (Milek 2005). 
Several different kinds of outbuildings have been excavated, including cattle byres, hay 
barns, sheep houses, smithies, buildings of unknown function that have been interpreted as 
storage buildings, and more rarely, corn-drying kilns, specialised cooking rooms, and 
lavatOlies (e.g. Berson 2002; Hermanns-Auoard6ttir 1989; Madella & Milek 2000). On 
Viking Age farmsteads, it is also common to find one or more semi-subtelTanean 
buildings, known as jarohus (literally 'earth houses') in Icelandic - a term that has 
variously been translated as 'pit houses', 'sunken huts', or 'sunken-featured buildings'. 
These small, rectangular or near-square buildings always contained an oven or stove 
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(Icelandic ofn) against a wall or in a corner, and it is clear from the artefacts and floor 
deposits found inside them that they were dwellings or work places for people, rather than 
agricultural buildings. Pit houses must therefore be incorporated into any study of the 
economic and social organisation of early Icelandic farmsteads. 
All of the pit houses found on Icelandic farmsteads date to the late ninth to eleventh 
centuries (see Table 5.1 and Appendix 1). Semi-subterranean buildings that wre rather 
different in form from the pit houses on farm sites continUecl.to be used into later medieval 
and post-medieval periods in other contexts, such as seasonal trading sites (e.g. Gasir, 
north Iceland, Roberts 2005). However, the types of pit houses that were commonly found 
on Viking Age farmsteads appear to have gone out of use by the twelfth century. The latest 
date that has so far been attributed to this building type is the eleventh to twelfth century, a 
date tentatively applied to the pit house found in the earliest phase of the farm mound at 
St6raborg in south Iceland (Snresd6ttir 1992). However, the fill of this pit house contained 
a Viking Age bead, and therefore the eleventh or twelfth century should probably be 
considered a terminus ante quem. A broad date of 'pre-thirteenth century' was applied to 
the pit house at Lj6t6lfsstaoir, which was excavated in 1895, and for which there is no 
dating evidence available, but all other pit houses can be dated with more certainty to the 
Viking Age (Appendix 1). The fact that pit houses seem to have gone out of use by the 
twelfth century is significant, because it suggests that the spatial organisation of farmsteads 
had been restructured, and that the function or functions of this distinctive building type 
had become obsolete. A good understanding of how pit houses were used is 
therefore essential to the study of the spatial organisation of economic activities and spatial 
interactions on farmsteads , and how these changed between the late ninth and thirteenth 
centUlies. 
The aim of the following two chapters is to improve the understanding of how pit houses 
were used so that they may be incorporated into a consideration of the organisation of 
activity areas on Viking Age farmsteads. This chapter contains a reassessment of the 
macroscopic evidence that is available for all the pit houses that have been excavated in 
Iceland to date, focussing on the 20 pit houses for which plans, reports, or publications are 
currently available (Table 5.1). It provides an overview of the sites where pit houses have 
been found, presents a discussion of the main features, deposits, and finds that were 
associated with this building type, and evaluates the many interpretations that have been 
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put forward about how pit houses were used. Chapter 6 will then explore the issue of pit 
house function in greater depth by presenting a microscale, geoarchaeological and 
microrefuse study of occupation deposits in pit house G at Hofstaoir, in MYvatnssveit. 
5.2 DISTRIBUTION AND ARCHAEOLOGICAL CONTEXTS 
Pit houses have so far been found on 14 sites in Iceland (Table 5.1, Figure 5.1). Although 
their distribution is concentrated in the west, southwest, and northeast parts of the country, 
where the majority of farm site excavations have taken place (see Chapter 1), pit houses 
have also been found in the northwest, the south, and the east, and have been found on both 
inland and coastal sites. This type of building is therefore not restricted to anyone region 
or type of site, and appears to have been common throughout Iceland during the Viking 
Age. 
Table 5.1 Viking Age pit houses discussed in this chapter. For the locations of these sites, see 
Figure 5.1. For the dating evidence, see Appendix 1. 
Site Dates of Pit House ID Other Other Fieldwork Notes and References 
Buildings* Houses Out- Dates 
(Century) buildings 
Bessastaoir 10"-early (House 20) (I) 1986-1996 Pit house not fully excavated; no 
Illh reports or publications available 
(Garoar Guomundsson and 
Sigurour Bergsteinsson pers. 
comm. Nelson & Takahashi 
1999) 
Eirfksstaoir 10"1 Pit house I (I) 1895, No reports or publications are 
1938, available for the pit house; 
1997-2002, information provided by 
2004 Guomundur 61afsson, pers. 
comm. (Erlingsson 1899; 
61afsson 1998,2001 , 2005; 
l>6roarson 1964) 
Gjask6gar 11"_13" I 1 1949, Pit house was stratigraphically 
10"_11" Pit house 1952, 1960 below the house; pit house was 
associated with iron smelting 
activi~ (Elc!Lfu'n 1961) 
Granastaoir 101I1_early House 3 I 4 1987-1991 A possible second pit house was 
Illh identified in the surface survey 
but has not yet been excavated 
(Einarsson 1995; Einarsson 
1992) 
Grelut6ttir late 9111_11 III Pit house I I 2 1977-1978 (Olafsson 1980) 
Pit house II 
HaIs 12111_13111 (I ) 1988, Pit houses were associated with 
11"_12" (I) 1989, iron smelting activity; floor of pit 
late 91 1_101 I (Pit house 6A) 1996, 2000 house 6A not yet excavated; pit 
(Pit house 6B) house 6B only partially 
excavated; no reports or 
publications are available on the 
~it houses; information provided 
21 2 
Site Dates of Pit House ID Other Other Fieldwork Notes and References 
Buildings* Houses Out- Dates 
(Century) buildings 
by Kevin P. Smith, pers. comm. 
(Smith 1995) 
Hjalmsstaoir late 9"'_II'h Pit house 1983-1985 Pit house has two distinct phases 
(6lafsson 1992) 
Hofstaoir, 10"1_II'h 1 I 1908, East half of A4 was truncated 
Myvanssveit 1965, (Amorosi et al. 1996; Frioriksson 
1992, & Vesteinsson 1997a, 1997b, 
10" A4 1995-2002 1998a, 1998b; Frioriksson et at. 
A5 2004; J6nsson & Bruun 1911; 
G Lucas 1999, 2001a, 200lb, 2003; 
Simpson et al. 1999) 
H61mur late 9'h_l 0"1 Pit house/ (3) (2) 1996, (Einarsson 2000, 2002) 
'blot/HIs' 1997, 
1999-2001 
Hrfsheimar late 9t1_ H I 2003-2004 (Edvardsson 2003, 2005) 
early 10th 
Hvftarholt 11" I 1 2 1963-1967 Pit house X was stratigraphically 
IOth_l I th I, (1) below house IX, but could have 
late 9th_I I th V been contemporary with house 
VII III (Magnusson 1973) 
late 9t I_lOt 1 IV 
X 
Lj6t61fsstaoir <13th (,Bathroom') 1895 Plan is very basic; inadequate 
dating evidence (Erlingsson 
1899) 
St6raborg late 9"1_11 th Pit house/ 1985 (Snresd6ttir 1992) 
House 36 
Sveigakot late 11"1_ (1) 2000-2004 Pit house Tl had multiple 
early 13th occupation phases (Urbanczyk 
10"_11" (1) 2002b, 2003a) 
10"1 Tl (1) 
late 9"_10" (1) I , (1) 
TOTAL NUMBER 18+(4) 
* A detailed assessment of the dating evidence can be found in Appendix 1 
(#) Building is incomplete, or was only partially recorded, and cannot be used for more detailed spatial analysis 
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Figure 5.1 Map of Iceland, showing the locations of the pit houses discussed in this chapter: 
Bessastaoir (5), Eirfksstaoir (8), Gjask6gar (9), Granastaoir (12), Grelut6ttir (13), Hals (14), 
Hjalmsstaoir (16), Hofstaoir (18), H6lmur (19), Hrfsheimar (20), Hvftarholt (21), Lj6t6lfsstaoir 
(26), St6raborg (32), and Sveigakot (36). 
The majority of pit houses - 15 out of the 22 that have been investigated so far - were 
found on farm sites with houses that were probably contemporary (Table 5.1). Although 
some archaeologists have argued that pit houses normally preceded the construction of the 
larger residential buildings, and should therefore be interpreted as temporary shelters on 
farm sites (e.g. Einarsson 1992; Eldjam 1974; Vesteinsson 2000), it is not common for 
such a sequence to be demonstrable strati graphically (Frioriksson & Vesteinsson 1997b). 
All pit houses are Viking Age in date, and are therefore commonly associated with the 
earlier phase of farmsteads, but so far only the pit houses at Gjask6gar and St6raborg, and 
pit house X at Hvftarholt, are directly surmounted by later houses. Where pit houses have 
been found on farmsteads with other residential buildings, their date ranges overlap with 
these other houses, making it equally possible that the pit houses were built slightly earlier, 
slightly later, or contemporaneously with them (see Appendix 1, Table 5.1). Even at 
Hvftarholt, where pit house X was overlapped by house IX, there were actually two other 
houses on the site with date ranges that overlap with that of pit house X and may well have 
been contemporary with it. At the sites of Hjalmstaoir, Hrfsheimar, Lj6t6lfsstaoir, and 
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St6raborg, where no houses contemporary with the pit houses were investigated, damage to 
the site by erosion, and/or the incomplete excavation of the site may be responsible for the 
pit house's seemingly isolated position. It therefore remains likely that the vast majority of 
pit houses were not isolated buildings, but were located on Viking Age farm sites, where 
they were merely one of several outbuildings on the farmstead. 
There are three exceptions to this rule: the pit houses at Gjask6gar, Hals, and H6lmur, 
which have been interpreted by their excavators as being outside the context of a farm site. 
At Gjask6gar and Hals, the pit houses were associated with iron smelting areas, and were 
earlier than the houses that were built at the site at a later date (Eldjarn 1961; Smith 1995). 
Both Gjask6gar and Hals were upland sites (numbers 9 and 14, respectively, in Figure 5.1), 
and their excavators have argued that the pit -houses were inhabited by workers sent out to 
these sites during the iron extraction season in order to exploit the available woodland (and 
therefore charcoal) as fuel for the smelting of bog iron. These sites appear to have been 
cleared and developed as permanent farms at a later date, when larger residential buildings 
were constructed (Eldjarn 1961). 
At H6lmur, the pit house was located c. 250 m away from the Viking Age residential 
buildings on the farm site, and was therefore considered by the excavator to be a separate 
site (Einarsson 2000; 2002). Because it was close to a Viking Age grave, was smaller than 
other pit houses, and contained an unusually large number of artefacts, the excavator 
interpreted the pit house as a bl6thus - a building where sacrificial rites took place as part 
of pagan cult practice (Einarsson 2000). It is true that the pit house at H6lmur is so distant 
from the main residential buildings that it is difficult to see how it could have been used as 
a contemporary outbuilding by the same household. At other Viking Age farmsteads , the 
most distant pit house is 54 m from the nearest residential building (pit house VII at 
Hvftarholt, Magnusson 1973), and the second most distant pit house is c. 30 m from the 
main house (pit house II at Grelut6ttir, Olafsson 1980). However, in terms of its form, 
internal features, the types of artefacts found in it, and the nature of its floor deposits, the 
pit house at H6lmur bears a close resemblance to all the other pit houses that have been 
found on Viking Age farm sites (see section 5.3). Since there is little direct evidence to 
support the interpretation that the pit house at H6lmur was used for cult activities, in this 
thesis it is considered alongside the other pit houses of similar form . 
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With the exception of the pit houses at Gjask6gar, Hals, and H6lmur, pit houses have 
usually been found on Viking Age farmsteads. But did Viking Age farmsteads in Iceland 
normally have pit houses? Pit houses have been found on 11 of the 23 Viking Age 
farmsteads that have so far been excavated in Iceland, a total of48%. In addition, certain 
biases may have been present in the excavations of many of the farmsteads that did not 
produce pit houses, and the actual sum may therefore be higher. 
One possible bias is the excavation strategy employed by archaeologists in Iceland prior to 
the 1960s, and their ability to recognise semi-subterranean buildings without any visible, 
upstanding walls. Figure 5.2 shows the number of Viking Age farmsteads that were 
excavated in each decade of the last century, and the number of these excavations that 
included a recognised pit house. It is notable that after Erlingsson ' s excavations of what he 
called 'baostofa' or 'bath-rooms' at Eiriksstaoir and Lj6t6lfstaoir in 1895 (Erlingsson 
1899) no pit houses were excavated in Iceland for over half a century. Although early 
nineteenth-century excavations at Hofstaoir in Myvatnssveit touched on the midden 
material infilling pit house G, this feature was not actually recognised as a pit house until it 
was re-excavated in 1995-2000 (Frioriksson & Vesteinsson 1997b; Simpson et al. 1999) 
(see Chapter 6). The excavations at Skallakot, Snjaleifart6ttir, and fsleifsstaoir in 1939 
were confined to the upstanding walls of the main dwelling house and the deposits 
immediately below it, and did not include any of the outbuildings in the homefield. It was 
only with the excavation of Hvftarholt in the 1960s (Magnusson 1973), the first complete 
excavation of a Viking Age farmstead in Iceland, that pit houses began to be found in large 
numbers (HvMlrholt itself produced five), and were recognised as a distinctive building 
type that was worthy of investigation. 
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Figure 5.2 Chart showing the number of Viking Age farmsteads excavated in each 
decade, and the number of excavations in which pit houses were recognised. 
The number of farmsteads on which pit houses have been found has grown steadily over 
the last four decades, thanks to a more holistic approach to the investigation of farm sites 
and the increased use of open area excavation techniques (Figure 5.2). No pit houses have 
so far between identified at the Viking Age sites of Vatnsfjorour, Aoalstrreti, or Suourgata, 
but this may be due to the shallow soils and the beach gravels underlying these sites, which 
would have made it extremely difficult to construct semi-subterranean buildings (Milek 
2005). At several sites, such as Glaumbrer, Reykholt, Samsstaoir, and Vioey, the Viking 
Age buildings have so far only been partially exposed in small excavation areas. At all of 
these sites, it remains possible that more extensive excavations of the Viking Age phases 
may eventually reveal a pit house. 
So far the only Viking Age farmstead that appears to have been fully excavated but failed 
to produce a pit house was Helj6lfsdalur, in the Vestmannaeyar. Structure VII at 
Helj6lfsdalur, which reached depths of 1.28 m in places, was actually described by the 
excavator as ajordhus in Swedish (Icelandic jarohus), or 'earth house', but the deep floor 
was only located at the edges of the building, while the central floor level was considerably 
higher (see Chapter 3, Figure 3.15). The building's form and internal features are unique, 
and it bears no resemblance to the pit houses under consideration here; the excavator 
herself has interpreted it as a specialised corn-drying, smoking, and food-preparation 
building (Hermanns-Auoard6ttir 1989). As pointed out in Chapter 3, the organisation and 
use of space at Helj6lfsdalur differed significantly from the other Viking Age farmsteads 
217 
under discussion here, and the lack of a pit house is only one example of this difference. 
The majority of ninth- to eleventh-century farmsteads in Iceland do seem to have had a pit 
house as a component of the farm. 
5.3 DESCRIPTIONS OF PIT HOUSES, FEATURES, AND FINDS 
Of the 22 pit houses that have been excavated in whole or in part, 20 have been recorded in 
sufficient detail to make it possible to compare their internal features (see Table 5.2). The 
pits themselves reached depths of 0.45-2.00 m from the original ground surface (average 
0.89 m), and in four cases had been built into a slope, so that one end of the structure was 
deeper than the other. An extreme example of this practice can be seen in Hofstaoir A4 and 
A5, where the backs of the structures were dug deep into a slope, while the entrances were 
at ground level, and were sunounded by walls of normal wood and turf construction. In the 
vast majority of cases, tUlf walls have not been found in association with the pit houses, 
but this is likely to be due to the traditional excavation practice of limiting the excavation 
area to the interior of ruins . The most recent open area excavation practices have brought 
to light pit houses with sun'ounding turf walls (e.g. Hofstaoir, Hills). At Sveigakot, most of 
the turf wall of pit house SI had been destroyed by wind erosion, leaving only a small 
fragment surviving on the east side of the pit, and severe surface erosion may also explain 
why no turf wall had been found sunounding the pit house at Htisheimar. The turf collapse . 
that infills most of the pit houses is most likely to be from a turf roof, but some of it may 
also have been derived from the walls. 
Since most of the pits were between 0.5 and 1.0 m deep, the structures were seml-
subtenanean, and it can be assumed that their walls rose 1.5 m or more above the edges of 
the pits. As has already been mentioned, the entrances to Hofstaoir A4 and A5, which were 
dug into a slope, were at the ground surface, in the middle of the western gable walls. At 
Granastaoir 3and Sveigakot Tl, access was gained via a short ramp, for which a cut had 
been made in one corner of the pit. In all of the other pit houses - 80% of cases - the 
entrances must have been only in the walls above the pits, because there was no cut for the 
entrance. Access to floor level must have been gained by means of a short set of steps or a 
ladder. Where it is possible to surmise the location of these entrances based on the 
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arrangement of features or the spread of the floor deposits, they also appear to be either in 
the middle of one gable wall, or in one corner of the building. 
Table S.2 Characteristics of Viking Age pit houses (for references, see Table 5.1). 
Pit House Dimensions Features . 
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Grelut6ttir 11 2.4 x 3.9 9.4 1.20 I 3 I I 5 13 
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phase 2b 
• Only the most significant features and the most common and diagnostic finds are listed 
0/ Present (only presence/absence data available) 
? Possibly present 
- No data available (incompletely excavated) 
Finds· 
VJ 
1: 
.., 
-5 8 
.., 01) 
c<;j 2:l VJ <l:: 
.D VJ VJ ] Cl 8 @ .., > 0-0 ] '2 U .~ ~ 
'0 VJ .., ~ s:: s:: C;j 0 
,g 0 8 .., ~ .!:::i Vl r/5 
I 
- - - - -
I 
I I 
I 
I 
I 
I 
I I 3 
- - - -
-
I 
I 
VJ 
VJ 
.., 
VJ 
.D s:: .., 
8 0 8 01)1;; 0 U !l "0 I .., VJ .., .., s:: s:: C;j s:: 0 0 .., 0 co .!:::i ::I: co 
..; v' 
..; v' 
..; 
I ..; 
- -
v' 
- -
..; 
..; v' 
I v' v' 
v' 
v' 
2 v' v' 
..; v' 
" 
" 
..; 
- - - - -
..; 
2 ..; 
v' 
I v' 
v' 
In comparison with the main residential buildings, pit houses were small buildings, but 
their size did vary. The smallest pit houses, at H6lmur and St6raborg, were only 4.4 and 
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4.8 m2 respectively, but the vast majority were 8-16 m2 (Figure 5.3). At 32.1 m2, Hofstaoir 
A4 is an anomaly, and . it is possible that it does not belong in the same group. Most pit 
houses were rectangular in shape, with width to length ratios of 1:1.3 to 1:1.9. However, 
the pit houses at Ein1<:sstaoir and H6lmur were square, and the pit houses at Granastaoir, 
Lj6t61fstaoir and St6raborg, which had width to length ratios of 1: 1.2, were nearly so. 
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Figure 5.3 Sizes of pit houses. 
The interior skeleton of roof-supporting posts vaIied considerably, but in most cases the 
interior edges of the pits had been lined with posts set in post holes and/or on post pads. 
Interior posts, possibly representing three-aisled construction, were also common. The · 
buildings must have had pitched roofs, but end posts for the direct support of the 
ridgepieces can only be identified with certainty at Grelut6ttir 11, Hrfsheimar, Sveigakot, 
HvfHirholt I and Hvftarholt IV (Figure 5.4-Figure 5.7). The posts lining the inner edges of 
the pit may also have supported wood panelling - a view supported on occasion by the 
extent of the floor deposits. The pit house at Granastaoir was the only one with an inner 
lining of tmf; against its west long wall, this turf lining was on top of three courses of 
stones (Figure 5.4c). However, at Hvftarholt I, a few vertical stone slabs had been propped 
up against the inner edge of the pit, and Lj6t6lfsstaoir also had stone slabs against the walls 
(Erlingsson 1899, 58; Magnusson 1973, 16). In all of these cases, it seems likely that the 
inner linings were intended to prevent the walls from crumbling or collapsing inwards, 
although they may also have had some decorative value. 
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Figure 5.4 Plans of Viking Age pit houses: (a) Eirfksstaoir (provided courtesy of Guomundur 
Olafsson, pj60minjasafn islands); (b) Gjask6gar (Eldjam 1961 , fig . 29); (c) Granastaoir 3 (from 
Einarsson 1992, fig. 11); (d) Grelut6ttir I (Olafsson 1980); (e) Grelut6ttir 11 (from Olafsson 1980, 
fig . 18, with limit of floor as described in text); (f) Hals 6A (from a plan provided courtesy of 
Kevin P. Smith, Haffenreffer Museum of Anthropology, Brown University). 
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Figure 5.5 Plans of Viking Age pit houses: (a) Hjalmsstaoir later phase (from Olafsson 1992,48); 
(b) Hjalmsstaoir earlier phase (from Olafsson 1992,51); (c) Hofstaoir A4 (from Aldred 2001, fig. 
5a); (d) Hofstaoir A5 (from Aldred 2001, fig. 5b); (e) H6lmur (Einarsson 2000, fig. 7). For plans of 
Hofstaoir G, see Chapter 6. 
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Figure 5.6 Plans of Viking Age pit houses: (a) Hrfsheimar H (from Edvardsson 2005, drawing 2); 
(b) Hvftarholt I (Magnusson 1973, fig. 4); (c) Hvftarholt IV (Magnusson 1973, fig. 16); (d) 
Hvftarholt V (Magnusson 1973, fig. 18); (e) Hvftarholt VII (Magnusson 1973, fig. 23); (f) 
Hvftarholt X (Magnusson 1973, fig. 29); (g) Lj6t6lfstaoir (Erlingsson 1899, plate 17); (~) St6raborg 
(Snresd6ttir 1992, fig . 2) 
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Figure 5.7 Plans of the four main phases of pit house Tl, at Sveigakot: (a) phase 2b (from 
Urbanczyk 2003, fig. 8); (b) phase 3 (from Urbanczyk 2002, fig. 3); (c) phase 4 (from Urbanczyk 
2002, fig. 4); (d) phase 5 (from Urbanczyk 2002, fig. 5). It should be noted that in phase 5, the 
large fireplace on the northwest gable end of the house was filled with sand and abandoned and it 
was actually the smaller, more central fireplace that was in use. 
Besides post holes and post pads, 72% of the pit houses whose floors were fully excavated 
(i.e. excluding Hals and Lj6t6lfstaoir) also contained very small holes, called 'stake holes ' 
or 'pin holes' in the literature. In Hofstaoir pit house G, these small holes were 1 cm or less 
in diameter, but it was more common for them to be 2-5 cm wide. They were sometimes 
present in extraordinatily high numbers: Hofstaoir G contained 77, Granastaoir 3 contained 
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at least 50, and the earlier phase of Hjalmsstaoir contained no less than 200 (Table 5.2). 
These small holes were not evenly spaced across the floor (contra Einarsson 1992), but 
tended to occur in clusters. When these small holes first began to appear in pit houses, they 
were interpreted as the remains of supports for platforms or benches along the walls 
(Magnusson 1973; Olafsson 1980). Considering their erratic and clustered distribution, 
however, this interpretation seems highly unlikely. Einarsson (1992) suggested that the 50 
or more pin holes in Granastaoir 3 were related to a number of different wooden features 
and furnishings. It is also possible, as Snresd6ttir (1992) and Olafsson (1992) have 
suggested, that the small holes were caused by some type of activity that required sticks or 
rods to be put into the floor. 
Based on images of women spinning in medieval manuscripts, Olafsson argued that the 
holes were caused by a floor-length distaff, a narrow rod used to hold the wool fibres in 
place during spinning (Figure 5.8d-e). Unfortunately, experts on Viking Age and medieval 
Scandinavian textile production have so far not identified such long distaffs in the 
archaeological record. The wooden distaffs identified in Viking Age York and 
Scandinavian towns such as Hedeby and Bryggen are all considerably shorter, ranging 
from c. 30-40 cm in length (Andersson 2003, fig. 63; 0ye 1988, fig. II.3; Walton Rogers 
1997, fig. 804). Rather than being set in the ground, these short distaffs were held in the 
left hand, tucked under the arm, or fixed to the belt, so that both hands were left free to 
draw out the fibres and twist the spindle (Figure 5.8a-c). Nevertheless, it remains possible 
that longer wooden distaffs also existed, and have simply not been preserved in the 
archaeological record - or else have not been correctly identified. l\ case in point is the 1.07 
m long, highly polished wooden staff that was found in the Oseberg ship burial, which has 
been interpreted by both Ingstad (1995) and Price (Price 2002, 201) as a symbol of status 
and sorcery. 
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Figure 5.8 Spinning techniques, as reconstructed from illustrations in late medieval manuscripts: 
(a) hip-spinning without a distaff, (b) drop-spinning with a short distaff, (c) drop-spinning with the 
short distaff held under the arm (from Walton Rogers 1997, fig, 811), and (d, e) drop-spinning with 
a long distaff braced between the legs (from Bjom 1974, 34; Wiklund & Diurson 1976, 57, as 
reproduced in 6lafsson 1992,50), 
It is also possible that the long iron rods that have commonly been found in Viking Age 
female graves (and very occasionally male graves) throughout Scandinavia - especially 
western Norway - as well as Dublin, the Isle of Man, and Iceland, were distaffs. They have 
never been identified as such, which is somewhat surprising considering their uncanny 
resemblance to the long distaffs depicted in medieval manuscripts (Figure 5,8d-e), These 
objects are 0,75-1.04 m long, with 1-2 cm thick square shafts that taper to a point at one 
end, while the other end usually contains knobs, open-work 'handles', and/or suspension 
rings (Figure 5,9), Occasionally the shaft itself also contains a knob or two, which makes it 
unlikely that they all functioned as meat-roasting spits, although this remains their most 
common interpretation (Bpgh-Andersen 1999; Peters en 1951), Stenberger (1979, 713), 
Lundstrom and Adolfsson (1995), and Price (2002, 127-204) interpret at least some of 
these objects, particularly the more highly decorated ones with open-work 'handles ', as 
seWr staffs, which were used by women in the practice of sorcery. I would like to put 
forward the alternative suggestion that some or all of these iron rods were spinning 
distaffs, and that the knobs, suspension lings, and open-work 'handles' served the same 
function as the knobs, notches and ornamentation on the shorter wooden distaffs: to make 
it easier to bind the raw wool fibre to the distaff and keep it from slipping (Walton Rogers 
1997, 1735). This would not of course exclude the possibility that the same objects were 
also used as seWr staffs. Indeed, considering the association between spinning and the 
noms, female mythological figures who are described in Old Norse poetry as spinning the 
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strands of fate in order to detennine the lives of men (Larrington 1996, ll5), it seems 
perfectly feasible that distaffs were also used as cult objects. 
o 
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a b c d 
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Figure 5.9 Examples of iron rods found in female graves, which are currently being interpreted as 
roasting spits or staffs of sorcery, but which may actually have been distaffs: (a) A.laugarey, Iceland 
(Eldjlim 2000, fig. 127); (b) Aska, Ostergotland, Sweden (reconstruction drawing by Hiikon Dahl 
after B~gh-Andersen 1999,81, as reproduced in Price 2002, fig. 3.92); (c) Hopperstad, Sogn and 
Fjordane, Norway (Petersen 1951,423, as reproduced in Price 2002, fig. 3.87); (d) Veka, 
Hordaland, Norway (Shetelig 1912,210, as reproduced in Price 2002, fig. 3.91); (e) Myklebostad, 
Sogn and Fjordane, Norway (Shetelig 1912, 193, as reproduced in Price 2002, fig. 3.78); (f) 
Jagarbacken, Narke, Sweden (Hanson 1983,24, as reproduced in Price 2002, fig. 3.81); (g) Birka 
grave Bj. 834 (reconstruction drawing by Hiikon Dahl after B~gh-Andersen 1999, 74, as 
reproduced in Price 2002, fig. 3.61); (h) S~reim, Sogn and Fjordane, Norway (Petersen 1951,423, 
as reproduced in Price 2002, fig. 3.79) 
The best explanation for the abundance and clustered distribution of small pin holes in the 
floors of many pit houses is that they are were caused by long wooden or iron distaffs, 
which were set in the floor while the women were spinning. It is also possible that some 
holes could have been made by rod-shaped iron lamp stands that set into the floor, such as 
those found in Norway in the Oseberg ship burial, and in a grave at Heinnum, Buskerud 
(Graham-Campbell 1980, 14, pI. 25) (see Figure 5.10). It is also possible that the feet of 
stools or benches could have penetrated a soft earthen surface with the weight of someone 
sitting on them. Examples of three- and four-legged wooden stools have been found 
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preserved at Hedeby, Lund, Dublin, and in the Oseberg ship burial in Norway (Graham-
Campbell 1980, p. 14, pI. 29). The use of stools could explain some clusters of small holes 
in the floors of pit houses, but stools could not have created holes that were 1 cm or less in 
diameter. For holes of this size, lamp stands or distaffs remain the most feasible 
explanations. 
a 
Figure 5.10 Other objects that could have created the small holes that are frequently found in the 
floors of pit houses: (a) iron lamp stand found in the grave at Heinnum, Buskerud, Norway 
(Petersen 1951, fig. 230, as reproduced in Graham-Campbell 1980, pI. 25); (b) reconstruction of a 
stool found in Hedeby (Graham-Campbell 1980, pI. 29) 
In around 60% of pit houses it was possible to identify permanent furnishings in the form 
of platforms or 'clean' areas (suggestive of floor coverings) along at least one wall. Raised 
platforms constructed of earth or turf, preserved up to a maximum height of 30 cm, were 
found at Grelut6ttir I, St6raborg, Hvftarholt V and VII, and Sveigakot T1 (phases 3 and 4). 
In other pit houses, 0.5-1.5 m wide strips along the edges of the pit where the floor deposit 
was absent, unusually thin, or loose, have been interpreted by the excavators as the likely 
locations of wooden furnishings, although any type of floor covering would have produced 
the same effect. Typical examples of these putative platform areas were at Ein1<sstaoir, 
Granastaoir 3, Grelut6ttir II, Hjalmsstaoir, Hofstaoir G, and Hvftarholt IV. As discussed in 
Chapters 3 and 4, it was typical for the main residential buildings of Viking Age houses to 
have low platforms or floor-level bedding areas against the long walls. The presence of 
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similar features in many pit houses is important, because it indicates that they were used 
for sitting and working, and possibly even sleeping. 
Small areas that were paved with stones, presumably in order to act as the foundation for 
some type of wooden furniture, were found in seven pit houses: EinKsstaoir, Gjask6gar, 
Granastaoir, Grelut6ttir IT, Hals, Hjalmsstaoir, and Hvftarholt I. Otherwise, the only other 
examples of inbuilt furniture were the stacked stone rectangular constructions of unknown 
function that were found on the east gable walls of both of the Grelut6ttir pit houses 
(Figure 5.4d-e). The alleged barrel pit in the northeast corner of the pit house at Hrfsheimar 
(Figure 5.6a) may actually have had another function, since the bases of barrel pits are 
U$ 00.\\ '1 flat. 
Each pit house contained a fireplace, which was the most prominent feature to survive in 
the buildings. The only pit house in which a fireplace was not identified with certainty was 
Hofstaoir A4, but based on the charcoal-rich floor deposits and the presence of two ash-
filled, linear slots in the disturbed northwest corner of the structure, the excavator 
suggested that a hearth could well have been present there (Lucas 2001c). Without 
exception the fireplaces were positioned against a wall or in a corner of the structures. In 
addition to their distinctive location, nearly all of the fireplaces were constructed using a 
particular technique, not often found in the main residential buildings, in which three 
standing vertical stone slabs created a box that was surmounted by a horizontal lintel stone 
(Figure 5.11). There is also some evidence in the form of collapsed stone slabs, linear 
grooves, or curb stones on the inner side of the fireplaces that at least some of them had 
had a fourth vertical stone propped up on their front, which could have acted as a door (e.g. 
Magnusson 1973, 17). The two fireplaces in Hvftarholt X deviated slightly from the 
standard form, being sunken about 15 cm into the floor of the building, but they could have 
functioned in a similar way. 
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Figure 5.11 Examples of ovens in Viking Age pit houses: (a) Granastaoir 3 (Einarsson 1992, fig. 
8); (b) Hjalrnsstaoir oven 1 (Olafsson 1992, p. 46); (c) Grelut6ttir II (Olafsson 1980, fig. 20); (d) 
Hvftarholt IV (Magnusson 1973, fig . 17); (e) Hvftarholt I, with the heap of heated stones in the 
foreground (Magnusson 1973, fig. 6) 
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Fireplaces lined and capped with stone slabs would have been effective at containing heat 
and raising the temperature of the fire - even more so if a stone slab had been placed 
across the front of the feature. These enclosed compartments were effectively ovens or 
stoves (Icelandic ojn), and would have been particularly suitable for such functions as 
heating, roasting, baking, and drying. Once heated through, the horizontal lintel stone that 
lay on top of the vertical slabs could also have been used for baking flat bread. They would 
also have effectively acted as 'radiators', heating the building gently, and keeping it dry, 
while containing any stray sparks. Since this type of fireplace was restricted to pit houses, 
it may be surmised that their function was intimately related to the function of these 
buildings. Only a few pit houses appear to have had different types of fireplaces, and it is 
possible that the functions of these buildings differed from the others. The fireplaces in 
Hals 6A, Hrisheimar H, and phase 2b of Svei"gakot T1, where no vertical slabs survived, 
could have been small open hearths, for example, although it is also feasible that standing 
slabs were removed when these buildings were abandoned. It is not possible to determine 
the original form of the hearth in Hvftarholt VII, since it was completely dismantled when 
the building was abandoned (Magnusson 1973,38). 
The composition of the occupation deposits in the pit houses gives some indication of the 
type of fuel that was burned in them, and what they had been used for. All of the floor 
deposits were black to dark grey in colour, and were mainly composed of finely 
comminuted charcoal fragments, often with grey ash (wood ash) more predominant in and 
around the fireplaces. Evidently, the main fuel that was burnt in the ovens was wood, 
rather than peat or turf. Unfortunately, archaeobotanical analysis has not been conducted 
on the floor or deposits of any of the pit houses with the exception of a brief assessment of 
the floor deposits in Hofstaoir G - an assessment that produced only one possible barley 
grain (Garoar Guomundsson, pers. comm.). It is therefore not possible to generalise about 
the abundance of other types of ChatTed botanical materials in addition to wood charcoal , 
or about whether the ovens were used for parching grain or baking bread. 
With only a few exceptions (the pit houses at Ein'ksstaoir, Hofstaoir, H6lmur, and 
Sveigakot), the occupation deposits contained large numbers of so-called 'heated stones', 
fist-sized stones which were sooty and/or fire-cracked from being heated in a fire. Stones 
heated in this way were used to roast meat in cooking pits or to heat liquids; in Iceland they 
were used for the latter as late as the sixteenth century (Foote & Wilson 1970, 164; O'Kelly 
231 
1954; Shetelig & Falk 1937, 310). The pit houses in whiCh large numbers of heated stones 
were found had almost certainly been used for an activity that involved the heating of 
liquids. The oven-like fireplaces were particularly suited for the efficient heating of these 
stones, since they would have contained heat and generated higher temperatures than open 
hearths . It is possible that liquids had been heated or food cooked in pots placed inside or 
next to the ovens, but since steatite pot fragments were found only at H61mur and 
Hvftarholt X, it is impossible to know how widespread this practice may have been. 
In addition to heated stones, small fragments of bone and/or burnt bone were also 
commonly found embedded in pit house floor deposits. They were recorded in 50% of pit 
houses, but considering that bone was not systematically collected in older excavations, 
including Hvftarholt, the actual number of pit houses containing bone is likely to be higher. 
It is impossible to know whether meat and fish were actually cooked in the ovens, but they 
could have been used in this way even if the oven was primarily used for some other 
purpose (e.g. heating stones to boil liquids). The presence of bones, which could have been 
either discarded or accidentally dropped in the floor deposits, does indicate that meat and 
fish were at the very least consumed in pit houses. Cooking does not normally result in the 
burning of bones, and the presence of burnt bone in the floor deposits should be taken as an 
indication that bone was occasionally discarded in the fire, and was later spread around the 
building along with the fuel ash residues. 
In contrast to heated stones and bone fragments, iron slag is rarely found in pit houses. 
Only a few pieces were found in Hvftarholt I, and two pieces were found in phase 5 of 
Sveigakot T1, but there was no other sign of metalworking in these buildings. Hals 6A has 
yet to be fully excavated, but when its floor was first exposed, slag was observed in it, as 
well as in its associated midden (Kevin Smith, pers. comm.). It is therefore possible that 
this pit house, uniquely, functioned as a smithy. It is notable that Hals 6A was one of only 
three pit houses whose fireplace was an open hearth instead of an oven. It is also one of 
only a few pit houses (possibly along with Gjask6gar and St6raborg) that seem to 
stratigraphically precede the establishment of the site as a farm. 
As can be seen in Table 5.2, most usable objects were taken from the pit houses when they 
were abandoned, leaving most of their floors with few artefacts in them, and some without 
any artefacts at all. The most common artefacts were loom weights, which were found in 
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just over 50% of pit houses. In several pit houses, there was only one loom weight, which 
is hardly enough to suggest that a loom had once been in the building, but five pit houses 
had three or more loom weights, Grelut6ttir IT and Hofstaoir G had 13 and 19 loomweights 
respectively, and at H6lmur, four additional loom weights were found right outside of the 
house in addition to the one that was found in the floor. The second most common artefacts 
were spindle whorls, which were found in just over 32% of pit houses. Most pit houses 
contained only one, but Hofstaoir G and Granastaoir 3 contained two and three spindle 
whorls respectively. Other tools that would have been used for textile production included 
a whalebone weaving sword, which was found in HvftarhoIt IV, the iron tooth of a wool 
comb, which was found in the early phase at Hjalmsstaoir, and a pair of iron shears 
(scissors), which were found in the floor of Hvftarholt X. It is also notable that in the pit 
house at H6lmur, a board made out of whalebone was found. This object was described by 
the excavator as a chopping board for meat and/or wood (Bjarni Einarsson, pers. comm.), 
but it is also possible that it functioned as a textile smoothing board, and was similar to the 
so-called whalebone 'plaques' that have been found in Viking Age female graves in 
Norway, Scotland, and Ireland (Graham-Campbell 1980,22-23; Ritchie 1993,46). 
Hair combs and beads, which were also found in a couple of pit houses, unfortunately do 
not provide any additional information about the possible functions of the buildings. These 
were personal items, which would have been carried or worn by their owner, and since 
these objects are more commonly found in female graves than in male graves in Iceland, it 
is tempting to give them a gender association. However, combs and beads are sometimes 
found in male graves as well, and it would be imprudent to associate them only with the 
female gender group (Eldjarn 2000). 
Other objects which have commonly been found in pit houses are iron nails, iron knives 
and flint strike-a-lights, but these objects are too generic to provide any additional 
infOlmation about how these buildings were used. Flint would have been used in any 
structure where a fire was lit, and knives were multifunctional tools, used in everyday tasks 
ranging from food preparation to eating to craft-production. Similarly, whetstones, which 
were found in Grelut6ttir IT and HvftarhoIt I, are amongst the most common objects found 
on settlement sites, as well as in male and female Viking Age graves (Frioriksson 2000), 
and they may be expected to be found wherever knives were used. Stone lamps, such as the 
one found in the early phase at Hjalmsstaoir, are much rarer in compaIison, but they would 
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have been useful in a wide range of situations, and are not indicative of one specific 
activity. Besides the implements used in wool textile production, the only objects found in 
pit houses that are diagnostic of a particular activity are the steatite pot fragments, which, 
as mentioned above, were only found in H6lmur and Hvftarholt X. Looking at the 
assemblage as a whole, therefore, it is striking that nearly every pit house contained heated 
stones that had probably been used to heat liquids as well as objects that had been used in 
wool textile production. 
5.4 INTERPRETATIONS OF THE FUNCTIONS OF PIT HOUSES 
5.4.1 Bath houses 
Many different interpretations of the functions of pit houses have been put forward since 
the late nineteenth century, the earliest of which suggested that they were bath houses, or 
saunas. This interpretation was heavily influenced by Valtyr Guomundsson's (1889) 
doctoral thesis, 'Private Dwellings in Iceland in the Saga Period', in which different 
'types' of Icelandic farms were proposed based on references to Icelandic farm buildings 
in the thirteenth- and fourteenth-century saga literature. Guoumdsson postulated that larger 
falms had baostofa, literally 'bath-rooms', whose physical appearance could be understood 
based on this vivid account from Eyrbyggja Saga, Chapter 28: 
... Styr had a bath-house built on his farm at Hraun. It was partly below ground level, 
and immediately above the fireplace there was a skylight for pouring water through 
from the outside. This bath-house was really hot. (Palsson & Edwards 1989, 78) 
... He invited them to take a bath before having a rest. This they did, but as soon as 
they were inside the bath-house, Styr sealed it off, heaping stones on top of the 
trapdoor leading up from bath. In front of it he spread a wet ox-hide, then had a lot of 
water poured in through skylight above the hearth, which made the room so terribly 
hot that the berserkers found it unbearable and began attacking the door. Halli 
managed to smash through and scramble outside, but he slipped on the ox-hide, and 
Styr gave him his death-wound. (Palsson & Edwards 1989, 79) 
When Thorsteinn Erlingsson (1899, 57-59) found two square, sunken, buildings at 
Ein1<:sstaoir and Lj6t6lfsstaoir, he interpreted them as 'baostofa ' or 'bath-rooms', and 
cited Valtyr Guomundsson's thesis, but provided no further explanation for his 
interpretation. Noting that neither of the buildings had visible entrances, he then 
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produced the circular argument that the excavation evidence seemed 'to indicate that 
one used to descend into the bath-room through a door or hatch in the wall above 
ground ' (ibid., 59). 
por Magnusson was also influenced by the reference to the semi-subterranean 
building in Eyrbyggja Saga, and felt that the pit houses at Hvftarholt bore a strong 
resemblance to the structure that was described in the saga (Magnusson 1973,59). He 
suggested that the ovens were used to heat the building, and that water could have 
been thrown on them to produce steam. He also suggested that the heated stones 
found in the floor deposits could have been used to heat water for washing, and that, 
in pit house I, dirty water was disposed of through the drain in the southeast corner of 
the building. On the basis of this interpretatiori , he postulated that there must have 
been benches along the walls of the pit houses, on which the bathers could lie or sit 
(ibid., 60). Raised platforms or benches had not actually been found in the Hvftarholt 
pit houses, but Magnusson suggested that the strips along the walls, where the floor 
deposit did not accumulate, were likely to be the locations of benches. In his 
discussion of how the pit houses should be interpreted, Magnusson did not take into 
account the artefacts or bones that had been found in the floor deposits, stating 
merely that the loom weights were too few to indicate whether the buildings had been 
used for textile production. A few years later, in a review of Viking Age and 
medieval houses in Iceland, Magnusson (1983) conceded that other interpretations 
were possible for most of the Hvftarholt pit houses (though he did not suggest any), 
but maintained that pit house I, which had a drain, must have been a sauna. 
It is fairly clear that Magnusson did not am ve at the bath house interpretation 
independently, on the basis of the excavation evidence, but had interpreted the 
excavation evidence at Hvftarholt on the basis of the description of the building in 
Eyrbyggja Saga. There is, in fact, little positive evidence that could be put forward 
for the bath house interpretation, for ovens and heated stones could have been used 
for other purposes than the creation of steam and the heating of washing water. Nor, 
however, can it be disproved that pit houses were used for bathing. The common 
occurrence of bones and artefacts related to textile production argue against the idea 
that pit houses functioned solely as bath houses, but of course it remains possible that 
the buildings were occasionally used for this function . While many archaeologists 
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now find that the bath house theory has little foundation in the archaeological 
evidence (e.g. Einarsson 1992), others still feel that bathing could have been one 
function among many (e.g. Olafsson 1992). Arguments put forward for this function 
continue to be their small size, the ovens, the presence of heated stones, and supposed 
examples of this usage in the written sources. Olafsson (ibid., 52) also suggests that 
the particular density and structure of the floor layer in pit houses was different from 
that in the main residential buildings, an idea that will be evaluated in Chapter 6. 
It is questionable, however, whether it is appropriate to use the reference in 
Eyrbyggja Saga, which was probably written in the second half of the thirteenth 
century (Palsson & Edwards 1989, 2), to interpret buildings on Viking Age 
fatmsteads - particularly a type of building that had gone out of use at least 150 years 
before the text was written. In her review of references to baostofa and bathing in 
medieval Icelandic texts, Nanna Olafsd6ttir (1974) points out that the description of 
the sunken building in Eyrbyggja Saga is unique: there is no other reference to 
suggest that bathing was done in a specialised building, let alone a sunken one. She 
argues convincingly that the term baostofa in medieval texts refers to a living-room, 
rather than a specialised bath-room, and that 'bathing' in the modem sense of a full -
body bath or a steam bath probably never took place in these rooms. The unknown 
thirteenth-century author of Eyrbyggja Saga was clearly familiar with the concept of 
the sweaty bath, and recent excavations of thilteenth-century buildings at Reykholt 
have indeed revealed a building - interpreted as a bath house - that had been heated 
by steam channelled via a conduit from a nearby hot spring (Sveinbjamard6ttir 
2004). However, the baostofa described in Eyrbyggja Saga appears to have been 
adapted to the dramatic needs of the story, and since the pit houses under 
consideration here were no longer in use in the thirteenth century, it does not seem 
feasible to draw a link between the two. 
5.4.2 Women's work places (dyngja) 
The idea that Icelandic pit houses may have had the dual function of bath houses and 
women's work places was first put forward by Guomundur Olafsson (1980) following his 
excavation of the two pit houses at Grelut6ttir. Due to their large ovens and their similarity 
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to the sunken building desctibed in Eyrbyggja Saga, he felt that the bath house 
interpretation was justified, but he also noted that Grelut6ttir II contained 13 loom weights, 
and had clearly been used for weaving. He reinterpreted the Hvftarholt pit houses in this 
light, suggesting that they, like the Grelut6ttir pit houses, had been used for both daily 
women's work and for steam baths (ibid., 57). He developed this idea further after 
excavating the pit house at Hjalmsstaoir (Olafsson 1992). Although this building did not 
contain any loom weights, it did contain other implements related to textile production, 
including spindle whorls, and the iron tooth of a wool comb (Table 5.2). Moreover, 
Olafsson felt that the 200 or so small holes found in the floor of the Hjalmsstaoir pit house 
had been created during spinning, when long distaffs were stuck into the floor (see Figure 
5.8 and discussion above). He therefore concluded that the building probably had a 
secondary use as a bath house, and functioned primarily as a dyngja, an Old Norse term for 
a women's work place or dwelling, where textile production was carried out. Crawford and 
Ballin Smith (1999) came to the same conclusion in their review of Icelandic pit houses, 
and attributed the same interpretation - and the same name - to the sunken building that 
they had excavated at the site of the Biggings, on Papa Stour, Shetland. 
The idea that women in Viking Age Iceland may have had a separate work space, and the 
use of the term dyngja to describe such a space, developed under the influence of later 
medieval written sources. The word dyngja was used in thirteenth- and fourteenth-century 
Icelandic sagas and Norwegian farm inventOlies, where it referred to the women ' s quarters 
of a household - either a separate part of the house, or a separate building altogether 
(Crawford & Ballin Smith 1999, 213; Guomundsson 1889, 244-245 ; Jochens 1995, 138; 
Mager~y 1958). The term is usually translated into Norwegian as 'kvinnestova', 'women 's 
room' (e.g. Liest~l 1975), and into English as 'women ' s bower' (e.g. Magnusson & 
Palsson 1960, 349). In the written sources, women used dyngja for daily work, such as 
weaving and sewing, as weB as for bathing. Their physical appearance is rarely mentioned, 
but they are sometimes described as being dug down into the ground, and as having 
windows and stools (Guomundsson 1889, 244; Mager~y 1958). One of the most dramatic 
accounts of a dyngja and the activities that took place inside it is in Njall ' s Saga, Chapter 
157, when a man named Don'ud has a vision about weaving valkyries, semi-divine female 
figures who can choose who is going to die in battle: 
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... Dorrud went outside and saw twelve riders approach a woman's bower (dyngja) and 
disappear inside. He walked over to the bower and peered through the window; inside, 
he could see women with a loom set up before them. Men's heads were used in place 
of weights, and men's intestines were for the weft and warp; a sword served as the 
beater, and the shuttle was an arrow. (Magnusson & Palsson 1960,349) 
Obviously, this and other medieval references to dyngja that purport to relate events that 
occurred a couple of hundred years earlier cannot be taken as evidence that such buildings 
existed on Viking Age farmsteads. The term does not occur in old sources, such as the 
Eddic poetry (Kellogg 1988), and it seems inappropriate to use a thirteenth- to fourteenth-
century term for a building type that was used in the tenth and eleventh centuries. 
This caveat aside, the archaeological evidence discussed above does support the view that 
the vast majority of pit houses were used for textile production. Even though finds were 
generally rare, 70% of pit houses did contain at least one implement that had been used in 
textile production, and many pit houses contained more than one (Table 5.2). The only 
exceptions to this rule, Hofstaoir A4 and AS, Hvftarholt V, and Sveigakot T1 phases 2b, 4, 
and 5, contained so few (if any) artefacts that they must have been cleaned out very 
carefully when they were abandoned. Hofstaoir A4 and AS, as well as Sveigakot T1, did 
not even contain any heating stones. In these particular buildings, there is only the presence 
of the ovens, the charcoal- and ash-rich floors, and the bones, to indicate that the buildings 
had been heated and that food had been consumed (and possibly cooked) in them. 
However, the surviving evidence suggests that activities related to textile production did 
take place in at least 16 out of the 22 pit houses (including the different phases of 
Hjalmsstaoir and Sveigakot T1) that have been fully excavated so far. 
There is also some archaeological and literary evidence that textile production in Viking 
Age Iceland was primarily carried out by women. In furnished burials in Scandinavia and 
the North Atlantic region, the most common implements found in women's graves were 
textile implements, including wool combs, spindle whorls, loom weights, weaving swords, 
weaving tablets, needles, glass linen smoothers, and whalebone smoothing boards (Jesch 
1991, 19). Although some of these implements have also been found in male graves in 
Scandinavia, this has been rare, and in Iceland, all of the furnished burials that contained 
textile implements (e.g. whalebone weaving swords, spindle whorls, wool combs) were 
sexed as female on the basis of skeletal evidence or the presence of oval brooches 
(Frioriksson 2000). In the Old Norse poems that mention spinning and weaving, including 
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RigsjJula (ninth to thirteenth century), Darraoarljoo, Helgakvioa Hundingsbana I, and 
Knutsdrapa by Ottarr the Black (possibly eleventh century), these activities were 
conducted exclusively by females (Jesch 1991, 152; Larrington 1996, 114-115, 248; 
Magnusson & Palsson 1960, 349-351; Page 1995, 124, 150, 155). In the thirteenth- and 
fourteenth-century saga sources, there are numerous references to women weaving, 
sewing, and making clothing, which suggest that this work was in the women's domain in 
the medieval period, and in Iceland it remained so until the introduction of the horizontal 
loom in the nineteenth century (Jesch 1991, 192, 197; 10chens 1995, 134-160; porlaksson 
1991). Women of all status, from housewives and their daughters to servants and slaves 
were involved in textile production. 
Unfortunately, even though the archaeologici:tl evidence does support the view that 
activities related to textile production took place inside pit houses, and even though textiles 
were undoubtedly produced by women, this alone does not rule out the possibility that pit 
houses were used for other activities and by other members of the household as well. The 
almost universal occurrence of heated stones, which would have been used for heating 
liquids, has already been mentioned, as has the common presence of bones, which suggests 
that food was cooked and consumed inside the buildings. The platforms along the walls 
could have been used for sleeping as well as sitting and working. The fact is that the 
presence of textile implements does not rule out the possibility that pit houses were 
multi functional spaces. Indeed, the fact that loom weights and spindle whorls have also 
been found in Viking Age houses (see Chapter 3) shows that textile production was one of 
a wide range of activities practiced in a normal domestic setting. 
There are, however, a number of factors that distinguish pit houses from the main 
residential buildings and suggest that they were not merely dwellings in which textile 
production was one activity among many. The most obvious is their semi-subterranean 
character, which, on a farmstead where all of the other buildings were at ground level, 
must have been intentional and meaningful. The second is their small size, which would 
have limited the number of people who could have used them and the number of activities 
that could have taken place in them at anyone time. This is especially the case for the pit 
houses at St6raborg and H6lmur, which were only 4.8 and 4.4 m2 (Einarsson 2000; 
Smesd6ttir 1992). No warp-weighted looms survive in the archaeological record, and it is 
not possible to know how wide they were; it could have varied, depending on the desired 
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width of the cloth. If Viking Age looms were similar in size to the ethnographic examples 
preserved in Iceland, the Faroes, and Norway, which had beams between 1.90 and 2.40 m 
long (Hoffmann 1964), in the smallest of the pit houses they would have taken up an entire 
wall (Figure 5.12). Finally, the distinctive ovens that were found in nearly every pit house, 
and which were not used in the living rooms of the main residential buildings, indicate that 
these buildings had special heating needs. The sum of the evidence does suggest that these 
buildings had more limited functions than the main residential buildings - that they were 
primarily used as women 's work places, but that meals were eaten in them as well. The 
ovens would have heated the buildings, of course, which would have helped to keep them 
dry, but the possibility cannot be ruled out that water was sometimes sprinkled on them to 
create a damper atmosphere in the buildings. It also remains possible that these buildings 
served as sleeping areas for certain members of the household, or as over-flow sleeping 
areas when the main house became full. 
Figure 5.12 A warp-weighted loom (Walton Rogers 1997, fig. 812) 
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5.4.3 Temporary dwellings 
One of the earliest explanations for the small size and semi-subterranean character of pit 
houses, and the one which is still favoured by many Icelandic archaeologists, is that they 
were the first, temporary dwellings built by the earliest settlers. This was first proposed by 
Kristjan Eldjam (1961; 1974) following his excavation at Gjask6gar, where the pit house 
was found strati graphically below the later house. Other archaeologists have since pointed 
out that all pit houses are associated with the earliest settlement phases, and that their small 
size, simple design, and semi-subtelTanean character would have made them relatively 
quick and easy to build compared to the larger, ground-level houses (Einarsson 1992; 
Frioriksson & Vesteinsson 1997b; Vesteinsson 2000). It has been argued that they were 
only occupied for a short period of time, and were later put to more peripheral use, or left 
to collapse, while their original function as a dwelling was replaced by the larger, ground-
level houses (Vesteinsson 2000, 168). 
As was pointed out at the beginning of this chapter, the tenth-eleventh century dates of the 
pit houses ensures that they are associated with the earliest phases of farmsteads, but in 
most cases it cannot be proven stratigraphically that they were the first buildings to be 
constructed. Only three pit houses - Gjask6gar, St6raborg, and Hvftarholt X were actually 
overlain by later houses, and in any case this stratigraphic overlap proves that the pit 
houses could not have been occupied while the house was being built. The reality is that 
the date ranges of pit houses overlap with the dates of the other residential buildings on the 
same sites, making it just as likely that the pit houses were contemporary with them 
(Appendix 1, Table 5.1). 
Bjami Einarsson's (1992) argument that Icelandic pit houses were multifunctional 
buildings is strongly supported by the evidence reviewed above. However, there is no 
evidence to support the assertion but forward by him and others that the buildings were 
used for only a short period of time. The floor deposits themselves varied in thickness, but 
they were only described as 'thin' in Hvftarholt V, VII, and X. In most pit houses, the 
thickness of the floor deposit was variable, depending on whether the measurement was 
taken in the centre of the building or near the edges, where there may have been seating 
areas and other floor coverings. Where the accumulations were thickest, they were 
recorded as being up to 2 cm (Gjask6gar, Hofstaoir A4 and G), up to 4 cm (Grelut6ttir I, 
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later phase of Hjalmsstaoir, Hvftarholt I), up to 5 cm (Hofstaoir AS, St6raborg), up to 6 cm 
(EinKsstaoir, Granastaoir, earlier phase of Hjalmsstaoir), up to 7 cm (H6Imur), and even up 
to 10 cm thick (Grelut6ttir II) (for references see Table 5.1). Moreover, several pit houses 
had multiple occupation phases. In some parts of Hvftarholt V, for example, there were 
two floors, one on top of the other (Magnusson 1973), and the Hjalmsstaoir house also had 
two distinct occupation phases, each with a separate oven and a thick floor deposit 
(Olafsson 1992). The most extreme case of long-term occupation was Sveigakot T1, which 
had four distinct occupation phases, each with distinct floor deposits and associated 
features (Urbailczyk 2002b; 2003a). In most cases, therefore, the floor deposits are actually 
comparable to those that accumulated in the main residential buildings. Even had they not 
been, it is doubtful whether it is appropriate to draw conclusions about the length of 
occupation from the thickness of the accumulated occupation deposit. As demonstrated by 
the study of floor formation processes at Pvera (Chapter 2), floor deposits develop by a 
range of mechanisms, including the intentional deposition and removal of sedimentary 
materials as part of floor maintenance practices. In Iceland, differences in floor thickness 
are therefore most likely to be related to the environmental conditions inside buildings, the 
activities that took place in the buildings, and the personal preferences of the people who 
used the buildings, rather than the duration of occupation. 
The hypothesis that pit houses were the first, temporary dwellings of the earliest settlers is 
also belied by the fact that the internal organisation of the buildings differs so markedly 
from the main residential buildings: they are not simply smaller, temporary versions of the 
larger houses. The most striking difference between the two buildings is the type of 
fireplace and its location. While ground-level houses have central, open, elongated hearths, 
all pit houses have fireplaces against one wall or in a corner, and almost all of these are 
ovens. The type of heating facility and its location in a building has a profound effect on 
how space in buildings is used, and the nature of the social interactions that take place 
there. Once it is accepted that pit houses and houses were probably contemporary buildings 
on Viking Age farmsteads, functioning side by side, it is clear that either the functions of 
the buildings differed, or they were dwellings for different groups of people, who had 
markedly different ideas about how their living space should be organised and used. 
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5.4.4 Dwellings of Slavic peoples 
It is this latter idea - that pit houses were so strikingly different from the typical 
Scandinavian houses that they may have been the dwellings of a distinct cultural group -
that has recently been at the forefront of the pit house debate. The Polish archaeologist, 
Przemyslaw Urbanczyk, noting similarities between Viking Age pit houses and the 
dwellings of contemporary Slavs, has suggested that Icelandic pit houses were built by a 
first generation of Slav settlers, before they were culturally assimilated by the dominant 
Norse population (Urbanczyk 2002a; 2003b). In particular, he cites characteristics such as 
near-rectangular pits with vertical walls, stone-built corner ovens, and roof-supporting 
posts placed in the corners and along the walls. He finds Icelandic pit houses so similar to 
Slavic pit houses, and so different from contemporary 'Germanic' pit houses (German 
Grubenhiiuser, Danish grubehuse, Norwegian and Swedish grophus), that they can only 
have been built by Slavs, or people who had grown up among Slavs and were accustomed 
to building and living in such dwellings. 
Although it is certainly true that Icelandic pit houses have many characteristics in common 
with Slavic pit houses, they were not identical. For example, although there was overlap in 
their shape and dimensions, Slavic houses tended to be more square (2.4 x 2.6 to 4.2 x 4.0 
m) than the majority of Icelandic pit houses (Figure 5.13) (Gojda 1991, 85-87; Kobylinski 
1997, 100). In addition, the ovens in Slavic pit houses were not capped by a flat lintel 
stone, but by several layers of small stones fashioned into a sort of vault. Nor did they 
contain evidence for constructed platforms or seating areas against the walls, although it is 
usually assumed that a bed had been placed against one wall (e.g. cf. Donat 1980; Jezek et 
al. 2002; Ruttkay 2002; Takacs 2002). 
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Figure 5.13 Examples of early Slavic pit houses: (a) Zukowice, western Poland, hut IV; (b) 
Bachorz, southeast Poland, site 16, hut 44; (c) Popina, Bulgaria; (d) Korcak, Ukraine, site IX; (e) 
Dessau-Mosigkau, eastern Germany, hut 1; (f) Wyszogrod, central Poland, hut 25; (g) Brezmp. 
Bohemia, hut 5; (h) Raskov, Ukraine, site III, hut 13 (as reproduced in Kobylinski 1997, fig. 1) 
Moreover, since pit houses with stone-built corner ovens have been found in many parts of 
northwest Europe from the seventh to eighth century AD onwards, including northern 
Germany and many parts of Scandinavia, this building type need not have reached Iceland 
via Slavic immigrants (Figure 5.14). At the Viking Age village west of Kosel , in 
Schleswig-Holstein, for example, there were numerous Grubenhiiuser with corner 
fireplaces, including substantial ovens, and many of these buildings had rectangular 
dimensions similar to Icelandic pit houses (Figure 5.14a-d) (Meier & Reichstein 1984). In 
Denmark and Sweden, there were several early Viking Age settlements that consisted 
simply of pit houses of differing functions, many of which contained hearths and ovens 
(Schmidt 1994, 20). There were also later Viking Age pit houses at Uldal, Jutland (Figure 
5.14g), and at Vindinge and Margrethehab, on Zealand, all of which had corner fireplaces 
- either ovens or hearths (Christensen 1983, cited in Schmidt 1994,38; 1990; Rieck 1982). 
In central Sweden, the site of Helgo had pit houses dating from the third to eleventh 
centuries, including some with stone ovens, and Viking Age pit houses with corner hearths 
or ovens have been found at Loddekopinge, Stora Kopinge, Valleberga, Va, and Sanda 
(Aqvist 1992; Hinz 1989, 80-83 Gothberg, 2000 87). There were also numerous pit 
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houses at bvra Wannborga, on bland, including one with a corner oven and a stone 
pavement (Figure 5.14e) (Fallgren 1994). Although more rare in Norway, a Viking Age pit 
house with a hearth in one corner has been found at Valum, Ramar, north of Oslo (Pil~ 
2005, 115), and another one with an oven against one wall has been found at Stedje, in 
Sogndal (Figure 5.14f) (Mortensen 1997). 
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Figure 5,14 Examples of Viking Age Scandinavian pit houses with corner ovens: (a-d) Kosel, 
Kreis Rendsburg-Eckemforde, Schleswig-Holstein, pit houses 1, 15,20,94 (Meier & Reichstein 
1984, figs 2, 5, 7, 11); (e) bvra Wannborga, bland, pit house 566 (Fallgren 1994, fig. 5); (f) Stedje, 
Sogndal, west Norway (Mortensen 1997, fig . 5); (g) Dldal, Jutland (Rieck 1982,5) 
Slavic pit houses with corner ovens may well have been the forerunners of the 
Scandinavian buildings of similar type, as suggested by Schmidt (1994, 161). Slavs and 
southern Scandinavians were in contact before the Viking Age, and these contacts 
intensified during the eighth and ninth centuries with the growth of trading centres on both 
sides of the Baltic (Duczko 1997). Bjarni Einarsson (1992) has also drawn attention to the 
Sami Iron Age (1-1700 AD) pit houses that have been found in northern Norway, 
especially in Finmark, some of which have a hearth in one corner. Whether the influence 
for this building type came from the north, or from south of the Baltic, it is clear that by the 
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late ninth century, when Iceland was being settled, variations of this building type were 
being used throughout Scandinavia. Pit houses would therefore have been part of the 
repertoire of building types known to the Scandinavian settlers of Iceland, and do not 
necessarily reflect the physical presence of Slavs. 
It is perfectly feasible, even likely, that there was a small Slavic element in the population 
that settled Iceland. However, pit houses were a common feature of Viking Age farmsteads 
- they have been found on 11 of the 23 Viking Age farms that have been excavated so far 
- and if this building type were to be attributed only to Slavic immigrants, it would suggest 
that there was a Slavic settler on 48% of farms. Considering that there has so far been a 
complete lack of Slavic material culture in Iceland, and that there are no Slavic place 
names or personal names mentioned in the literary sources, it remains highly unlikely that 
there were more than a few stray Slavs in Iceland. 
5.5 DISCUSSION 
Icelandic pit houses should be viewed as a local variation on a type of building that had 
already been used on Viking Age farmsteads and villages in Scandinavia before the end of 
the ninth century. They were not an anomaly or an unusual type of dwelling used only 
briefly by Slavic settlers until they were 'Scandinavianised', or by Norse settlers until they 
had a chance to build something better. Rather, they were a common component of Viking 
Age farmsteads, an integral part of the social space of most Viking Age Icelanders. What 
remains to be ascertained is their role in that social space - what their function was relative 
to the main residential buildings, who used them, and why. 
The evidence that has been discussed so far, and the various interpretations about how pit 
houses may have been used, have been based on what may be termed macroscale data -
traditional building plans, the presence of features, and the presence of artefacts and bones. 
In order to improve the understanding of the function(s) and length of occupation of pit 
houses, the next chapter will explore new, microscale data that have been obtained from 
the geoarchaeological and microrefuse analysis of the floor deposits in pit house G at 
Hofstaoir, In Myvatnssveit. Detailed case studies of this kind have the potential to 
contribute to the debate about the function of pit houses by providing more precise 
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information about the accumulated occupation deposits: their composition, mode of 
deposition, and whether they contain multiple phases or truncation events, which may not 
have been visible in the field. If the function of pit houses changed over time, a high 
resolution geoarchaeological technique such as thin section micromorphology dramatically 
improves the chances of detecting such changes. On this basis, the geoarchaeological case 
study presented in Chapter 6 aims to shed light on the interpretation of other, previously 
excavated pit houses, and the role of these buildings on Viking Age farmsteads . 
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GEOARCHAEOLOGICAL STUDY OF 
PIT HOUSE G, HOFSTADIR, MVVATNSSVEIT 
6.1 INTRODUCTION 
Chapter 5 synthesised all of the available data about the distribution and form of pit 
houses, their internal features, and artefacts. In doing so, it laid to rest some of the 
interpretations that have been put forward about this distinctive building type, such as their 
specialised use as saunas, their use as temporary dwellings by Iceland's first settlers, and 
their use by Slavs. So far, all of the available evidence suggests that they were a common 
component of Viking Age farms in Iceland, and were used alongside the main residential 
buildings until the eleventh century. It is very common for artefacts related to textile 
production to be found in them, and although their small size and specialised features do 
suggest that they were limited to particular functions and/or particular (small) groups of 
people, the faunal evidence suggests that meals were at least consumed if not also cooked 
in these buildings, and it remains possible that they were used as dwellings by a few 
members of the household. In order to gain a better understanding of how these types of 
buildings were used, a detailed geoarchaeological study was conducted on pit house G, at 
Hofstaoir, in Myvatnssveit. This study used a suite of techniques comparable to those used 
for the geoarchaeological case study of the house on Aoalstneti, Reykjavik (Chapter 4), 
including thin section micromorphology, microrefuse analysis, a range of geochemical 
techniques, and magnetic susceptibility analysis (for analytical protocols, see Appendix 2). 
Used in association with macroartefact distributions and the locations of features in the 
building, these overlapping data sets provided additional insight into the function of pit 
house G, and its social and economic role on the Hofstaoir fatm. 
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The farm of Hofstaoir is near Lake Myvatn, in northeast Iceland (see Figure 6.1). It lies 
about 200 m east of the Laxa ('salmon river'), a swift-flowing river, rich in salmon and 
brown trout, that flows from the western side of Lake Myvatn to the sea c. 50 km to the 
north. The site is 250 m above sea level, on a level terrace at the base of a moderately steep 
slope that rises to the east (Figure 6.2). It experiences a climate that is slightly cooler and 
considerably drier than that of Reykjavik; the nearest weather station in northeast Iceland, 
which is in Akureyri, registers a mean annual temperature of 3.9 DC (-1.5 DC in January, and 
1O.0DC in July), and an average of 474 mm of precipitation a year (I>6rarinsson 1987). 
The site is well-drained, and is underlain by a sequence of soils developed on aeolian silts 
and tephra layers (Andosols) that measured over 1.1 m thick in the region of pit house G. 
In situ soil was captured below the archaeological deposits in numerous micromorphology 
samples across the site, and the upper A horizon of a local tenth-century soil was also 
captured in micromorphology samples from the turf roof collapse that infilled pit house G 
(layer 8 in samples HST96-1, HST99-1, 3,4,8; see Appendix 4, Tables A4.12-21). These 
samples revealed that the Viking Age topsoils at Hofstaoir were orange brown to red 
brown (PPL) silty clay loams, with an undifferentiated b-fabric due to the dominance of 
amorphous/semi-crystalline clays such as allophone. They also had an ultrafine granular 
microstructure (rounded peds <0.5 mm in size), as is typical of the surface horizons of 
Andosols (Arnalds et al. 1995). 
The upstanding ruins at Hofstaoir (literally 'temple place') were first excavated in 1908 by 
Daniel Bruun and Finnur J6nsson as part of their campaign to investigate sites that were 
alleged to be pagan cult temples (Bruun & J6nsson 1909, 1910, 1911). They uncovered the 
exceptionally large house, structure AB (discussed in Chapter 3), which they interpreted as 
a banqueting hall, and a building with large stone foundations (structure Cl , which directly 
overlies C2), which they interpreted as the inner sanctuary of the temple, where pagan 
idols had been kept (see Figure 6.1). They also dug a "T"-shaped trench in an oval 
depression, 6.70 m long by 5.75 m wide, which was situated about 9 m south of the great 
house (area G). This they found to contain large quantities of ash and charcoal, burnt and 
unburnt animal bones, and fire-cracked stones, and they interpreted the depression as a pit 
that had been used for dumping rubbish after feasts in the temple. In 1965, Olaf Olsen re-
excavated one arm of the "T" -shaped trench in the oval depression, and he re-interpreted 
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the feature as an outdoor cooking pit that had been used to prepare grand religious feasts at 
what he believed to be a chiefly "temple farm" (Olsen 1965, 192). 
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Figure 6.1 Map showing the location of pit house G at Hofstaoir, in Myvatnssveit, and 
in Iceland (based on maps and plans provided courtesy of Fomleifastofnun Islands). 
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Figure 6.2 Picture of the farm at Hofstaoir, facing north, with the Laxa river in the foreground. 
In 1992, Adolf Frioriksson and Orri Vesteinsson began assessment excavations at Hofstaoir 
in order to determine if it would be worthwhile to launch full-scale excavations at the site. 
They dug a 22 m long test trench in the northern part of the structure AB, and in 1995 they 
returned to the site to re-excavate the old "T"-shaped trench in the oval depression in area 
G (Frioriksson & Vesteinsson 1997b). Their observations, and micromorphological 
samples that were taken from a section in the western branch of the "T" -shaped trench in 
1996, showed that that the ash, charcoal , and animal bones that infilled the depression in 
area G represented a midden deposit rather than the in situ remains of cooking fires 
(Simpson et al. 1999). Under this midden deposit there was a layer of redeposited tmf that 
appeared to be the remains of collapsed turf walls and/or a roof, and below this layer of 
turf collapse, 1.1 m below the tenth-century ground surface, they found a black, hard-
packed layer, which micromorphological analysis verified to be a trampled floor deposit 
(Frioriksson & Vesteinsson 1997b; Simpson et al. 1999). Nearly ninety years after it was 
first investigated by Brunn and J6nsson, the depression in area G was determined to be a 
pit house, which was used for the deposition of refuse after its abandonment and collapse. 
Between 1996 and 2002, open-area excavations at Hofstaoir by Fornleifastofnun islands 
resulted in the complete excavation of this pit house (G) and the large house (AB), which 
was found to have a west-facing entrance passage and three rectangular rooms abutting it 
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(structures A2, C2, and D) (see Figure 6.1). They also uncovered several new Viking Age 
houses: two additional pit houses (A4 and A5), and a small rectangular building, unique in 
form, which was probably a lavatory (E2) (Frioriksson & Vesteinsson 1997a, 1998a, 
1998b; Frioriksson et al. 2004; Lucas 1999, 200 la, 2001b, 2003). Tephrochronology, 
radiocarbon dates, and artefact typologies confirm that all three of the pit houses date to the 
tenth century, while house AB and the three rooms that were attached to it were 
constructed in a series of phases that spanned the tenth and early eleventh centuries (see 
Appendix 1). 
6.2 THE FORM AND INTERNAL FEATURES OF PIT HOUSE G 
Pit house G was in the shape of a near-rectangular pit, 5 m long, 3.4 m wide, and 1.1 m 
deep, with its long axis oriented north-south (Vesteinsson 1999) (Figure 6.3). The sides of 
the cut were remarkably straight, especially towards the bottom, with only slight bulges in 
places (to a maxium of 15 cm), and one small pit, c. 20 cm in diameter and 15 cm deep, on 
the northern side. The pit did not have a visible entrance, and it must have been accessed 
by means of a ladder or wooden steps. Around the outside of the pit, the ground surface 
had been levelled, and a low turf wall had been built to a hight of 16 cm, which in turn was 
surmounted by a 20-30 cm thick bank of more upcast material. It is likely that both the turf 
stack and the upcast material were derived from the digging of the pit. Together, the bank 
of upcast material and its turf core formed a 50 cm wide ring wall around the pit. This ring 
wall, which may have been no more than a meter or so high, would have provided some 
protection for the upper portions of the timber walls, which must have protruded a meter or 
so above the edges of the pit. It is also possible that the eaves of the roof rested on this ring 
wall. There was no evidence for an upper, ground-level storey, either in the amount of 
collapsed material in and around the structure, or in its structural framework. Because half 
of the building was subterranean, it would have been half the height of the other buildings 
at Hofstaoir - possibly resembling a low grassy mound. 
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Figure 6,3 Plan of pit house G at Hofstaoir, Myvatnssveit (based on 
the plan provided courtesy of Fomleifastofnun Islands). 
The roof of pit house G was mainly supported by posts that were set in post holes and on 
post pads around the inner edge of the pit (Vesteinsson 2001). Twenty-four post settings 
were found at intervals of 40-60 cm around the inner edge of the pit, seven on the north 
side, five on the south side, nine on the east side, and three on the west side (Figure 6.3). 
Most of the post holes were 7-14 cm deep, and were sub-square or sub-rectangular in 
shape, with diameters of 15-20 cm. Three of them contained small packing stones. In the 
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place of some post holes were shallow depressions, less than 5 cm deep, which probably 
represent post pads that were removed when the pit house was abandoned. Considering the 
sharp southwest corner and the western extent of the floor deposit, it is likely that there had 
originally been more post pads on the west side of the building, although they did not form 
substantial depressions. The large number of post settings that line the inner edge of the 
pit, along with its straight sides, strongly suggest that the pit had been lined with wood 
panelling (Vesteinsson 1999). The presence of wood panelling would also explain why the 
floor deposit, context 9, did not extend past the inside edge of the post holes (see below, 
and Figure 6.3) 
Not all of the post settings were necessarily contemporary. The post pad depression at the 
nOlih end of the west side of the pit did not extend through the floor layer, and must 
therefore post-date the original construction and use of the pit house. In addition, a few 
post settings are so close together that they are likely to represent the re-setting of a single 
post (Figure 6.3). This is certainly the case for the post setting in the middle of the east 
side, where two smaller posts were sunk into an earlier, wider post hole. The fact that there 
were at least one or two episodes of post replacement or repair indicates that the pit house 
was occupied for a number of years - probably for several decades (see section 6.4). 
A number of small, shallow negative features also lay within the building (Vesteinsson 
2001) (Figure 6.3). These probably represent depressions from post pads that had been 
removed when the building was abandoned, while the large flat stone near the centre of the 
building is likely to be a post pad that had been left in situ. Some of these post pads could 
have held roof-supporting posts, paliicularly four close to the centre of the building, two on 
each side of the central aisle (see Figure 6.47, below). Other post settings are more likely 
to relate to internal furnishings. For example, several post pad depressions, as well as the in 
situ post pad, are closely associated with a boundary in the floor deposit, and are likely to 
represent the inner edge of a bench, platform, some other type of floor covering, and/or a 
discrete activity area in the eastern third of the building (see Figure 6.3, and section 
6.3.2.5, below). Several of the depressions in the inner part of the pit house were only 
found after the floor layer had been removed, which suggests that they were not all 
contemporary, and that they represent several phases of replacement and repair. 
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Two shallow pits, both about 40 cm in diameter, were found underlying the floor layer, and 
were therefore associated with the first phase of the building (Vesteinsson 2001) (Figure 
6.3). It is difficult to be sure about the functions of these two pits. The one near the west 
side of the pit house was 10 cm deep, and contained a grey-blue clayey fill. As will be 
explained in greater detail below, the grey-blue colour of the fill suggests that the soil had 
been gleyed, and that this pit had held a semi-permeable wooden or stone water basin. The 
pit close to the centre of the building was 7 cm deep, and its basal fill was a thin layer of 
ash and charcoal. The excavator suggested that it might have been a temporary hearth, but 
since localised reddening of the soil was not noted in the field, it is also possible that this 
pit represents the hole of a post or post pad that was removed and infilled with ash prior to 
the accumulation of the upper floor deposit. 
Seventy-seven small stake or pin holes, each 1 cm in diameter or less, were found scattered 
over the base of the pit once the floor layer had been removed. There were two main 
concentrations of these small holes, one close to the centre of the building, just southwest 
of the fireplace, and one in the southwest corner. While some were cut from the original 
floor surface, before context 9a had accumulated, others were cut from different depths 
within the floor layer. They were all either capped by or filled by floor material , and none 
were visible from the upper surface of the floor (Vesteinsson 2001). These small holes 
clearly represent multiple events, and may either have been formed by moveable furniture, 
such as stools or benches or by stick-shaped objects, such as lamp stands. As was 
mentioned in Chapter 5, such small holes are commonly found in Icelandic pit houses, 
although they remain rare in other types of buildings. 
Apart from these negative features and the single in situ post pad, the only other feature in 
the pit house was a fireplace in the northwest corner, which had been dismantled when the 
building was abandoned. Two elongated and parallel depressions, c. 50 cm long, 10-15 cm 
wide, and 10 cm deep, represent the location of the two upright stone slabs that had lined 
the north and south edges of the feature, while a third, smaller depression running 
perpendicular to them represents the stone that had fronted them (Figure 6.3). A scatter of 
stones, many of which were fire-cracked, lay around the feature, and it was associated with 
thick layers of ash and charcoal that had been disturbed when the feature was dismantled 
and the stone slabs removed - presumably for re-use elsewhere on the site. 
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6.3 OCCUPATION DEPOSITS IN PIT HOUSE G 
The occupation deposit in pit house G (context 9) extended up to the post holes that lined 
the inner edge of the pit, except on the north side, where it stopped 20-40 cm away from 
them (Figure 6.3). The fact that the floor deposit was missing in a strip against the north 
edge of the pit suggests that some type of furniture may have been up against the north 
edge of the pit house (Vesteinsson 2001). The type of furniture that may have been there, 
and the possible function of the north end of the pit house, will be discussed further below. 
Although the floor deposit was given a single context number in the field, it did have some 
internal variation that is likely to be a product of how space had been organised and used. 
It was 1-2 cm thick in a north-south strip down the central third of the building and grew to 
a thickness of 8-10 cm around the fireplace in the northwest corner, where part of it had 
been cut away when the stones lining the hearth or oven were removed. In these areas, the 
floor deposit appeared pitch-black, compact, and greasy, and was composed predominantly 
of silt-sized charcoal (context 9a; see Figure 6.3). In the fireplace itself, the sediment was a 
mixture of charcoal-rich soil and grey ash, and underneath this mixed sediment, the natural 
subsoil had been reddened by heat. On the east side of the pit house, and in the southwest 
corner, the floor deposit was very thin and patchy (c. 0.2-0.5 cm thick), and consisted of a 
smear of silt-sized charcoal, with some thin patches of cream! yellow/greenish material 
that appeared to be decomposed organic matter (context 9b) (Vesteinsson 1999). As 
mentioned above, the boundary between contexts 9a and 9b in the eastern third of the pit 
house appears to be closely associated with the post pad and several post pad depressions, 
indicating that the space in the eastern third of the building was partitioned or demarcated 
in some way, and that it was a distinct activity area. A thin iron pan was observed under 
the thin, patchy floor deposits on the east side and southwest corner of the pit house. This 
iron pan became thicker and more massive on the east edge and the east half of the north 
edge of the pit house, where it coated the insides of the post holes. 
Few artefacts were found in the floor deposit, and they were largely limited to loom 
weights. Fifteen loom weights were scattered along the north, south, and west sides of the 
pit house, all within 70 cm of the edge of the pit (Figure 6.4). Many of these are unlikely to 
be in their location of use - especially the ones embedded in the ashy deposits associated 
with the hearth or oven in the northwest corner - but the two pairs of loom weights lying 
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side by side close to the north edge of the pit house may indeed indicate the location of a 
loom. This idea is further supported by the lack of a floor deposit in a 1.5 m long, 30 cm 
wide strip against the north edge of the pit - if a loom had leaned against the north edge of 
the pit house in this location, it would have prevented trampling and the accumulation of 
floor material directly underneath it. 
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Figure 6.4 Distribution of artefacts in the floor sediments in Hofstaoir pit house G 
In addition to the fifteen loom weights that were protruding from the occupation deposit, 
four loom weights and two spindle whorls that had been found at the base of the turf 
collapse layer above the occupation deposit (contexts 8 and 13) probably belonged to the 
occupation of the building. One of these loom weights was found at the edge of the pit in 
the southeast corner of the building (sampling square 1, Figure 6.7). Unfortunately, the 
precise location of the other loom weights and spindle whorls was not recorded: two other 
loom weights were found in the southwest quarter of the building, and one of the spindle 
whorls was found somewhere in the northeast quarter. 
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The only other artefacts in the occupation deposit were found close to the hearth or oven in 
the northwest corner of the pit house. A composite bone comb was found on top of the 
floor just south of the southwest corner of the hearth, and a small iron loop or ring was 
found embedded in the floor deposit just south of the southeast corner of the hearth. This 
distribution of objects, together with the concentration of small holes just southeast of the 
hearth or oven, led the excavator to suggest that the fireplace was the principal focus of 
activity in the pit house (Vesteinsson 2001). 
In order to enhance the understanding of how space in the pit house had been used, the 
occupation deposit (context 9) was extensively sampled for geoarchaeological and 
microrefuse analyses. As mentioned above, one micromorphology sample had already 
been taken from the occupation deposit visible at the bottom of the western section of the 
old "T"-shaped trench by Ian Simpson in 1996 (Simpson et al. 1999). When the building 
was fully excavated four years later, it turned out that this sample, HST96-1, was located 
just southeast of the fireplace in the northwest corner (Figure 6.7). In 1999, when the 
midden deposit that infilled the pit had been completely removed, the pit house was 
divided into quadrants, and the layer of turf collapse that sealed the floor deposit was 
removed from the southwest and northeast quadrants (Figure 6.5). This left sections 
through the central axes of the building (Figure 6.6), from which the present author took a 
further six micromorphology samples from the occupation deposits, four of which were 
thin sectioned, and two of which were reserved as duplicate blocks. Three of the four 
micromorphology samples come from the profile through the north-south axis through the 
centre of the building (HST99-3, 1, 8), and one was taken from the eastern third of the 
building, where the occupation deposit was thinner (HST99-4) (see Figure 6.7; analytical 
results may be found in Appendix 4, Tables A4.1 2-21). 
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Figure 6.5 Picture of pit house G at Hofstaoir under excavation, facing north. The midden 
that infilled the pit has been completely removed, and the layer of turf collapse has been 
removed in the northeast and southwest quadrants, exposing the black floor deposits below. 
Figure 6.6 Picture of the north-south profile through the turf collapse (brown and grey 
stripes) and floor (black, indicated by arrow) of pit house G at Hofstaoir, at the location 
where micromorphology sample HST99-1 was taken. 
In 2000, the occupation deposit was divided into 50 x 50 cm sampling squares (Figure 6.7) 
and was sampled by Orri Vesteinsson and Garoar Guomundsson. Loose sediment samples 
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of c. 300 ml were taken from 64 squares for geochemical and magnetic susceptibility 
analyses, and if any sediment remained, it was reserved for botanical and microrefuse 
analysis (see Appendix 4, Tables A4.22 and A4.23 for analytical results). All of the 
geoarchaeology and microrefuse samples were taken to the McBurney Geoarchaeology 
Lab at the University of Cambridge, where they were processed by the author following 
the protocols outlined in Appendix 2. 
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Figure 6.7 Plan of Hofstaoir pit house G, showing the locations of the 
micromorphology samples and the bulk samples taken on a 50 cm2 grid. 
Unfortunately, samples 15, 18, and 25 were wet-sieved before sub-samples could be taken, 
so these samples could not be included in the geoarchaeological analyses. In addition, 
samples taken from the parts of the house with particularly thin occupation deposits, such 
as the east side of the building and the southwest corner, contained too little sediment to 
permit both geochemical and microrefuse analyses. Out of necessity, therefore, microrefuse 
analysis concentrated on the thicker floor deposits in the centre of the building and around 
the hearth in the northwest corner (context 9a). In the disttibution maps below, blank 
squares represent those sampling squares for which no data was available. It is also 
important to note that when the occupation deposit was excavated, larger bones (probably 
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those larger than 1-2 cm) were unfortunately removed from their sampling squares and 
bagged separately for the fauna} analyst. This means that the spatial distribution of the 
largest bone fraction has been lost, and the only available information about the distribution 
of bone in the occupation deposits of this building comes from bone microrefuse analysis, 
in which the largest bone fragments were up to 2 cm long. However, since both the burnt 
and un burnt bones in the >4 mm bone fraction showed clear spatial patterning, it is likely 
that the lost bones would only have enhanced rather than substantially changed these 
patterns. 
6.3.1 General Preservation of the Occupation Deposits 
The preservation of the occupation deposits in pit house G was generally good. As was 
mentioned above, when the building was abandoned, the hearth stones, post pads, and 
timber posts were removed, and the floor deposit was subsequently sealed by a substantial 
layer of turf collapse. The turf in this layer lay in horizontal strips (see Figure 6.6), which 
suggests that the roof collapsed very quickly, and may even have been collapsed 
intentionally, soon after the building was abandoned. This rapid burial of the occupation 
deposits may have contributed to the generally low level of bioturbation that was observed 
in the micromorphology samples. Less than 5-10% of the black, compact, charcoal-rich 
lenses within the occupation deposit had been disturbed by worms and mites, which left 
behind channels and vughs, sometimes partially infilled with small aggregates of 
excrement (Figure 6.8, Figure 6.9). Organic-rich lenses, which were more palatable to soil 
fauna, showed more disturbance, with the frequency of faunal excrement reaching c. 20% 
(layer 9.2 in samples HST96-1 and HST99-1; Appendix Table A4.12 and A4. 14) (see 
Figure 6.9). The low level of disturbance permitted the boundaries between layers to 
remain sharp and well-defined, and the original composition and internal organisation of 
the floor deposits were readily observed in thin section. 
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9.1 
9.2 
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Figure 6.8 Sample HST96-1 , showing the 
occupation deposit in Hofstaoir pit house G 
(contexts 9.1, 9.2, 9.3) capped by a layer of turf 
collapse (context 8). 
Figure 6.9 Context 9.1 (upper, black layer) was 
. penetrated in a few places by soil fauna 
(channels indicated by arrows). Context 9.2 was 
reworked by soil fauna in localised areas that 
were enriched in organic matter (orange brown). 
Rounded aggregates are faunal excrements. 
Besides this low level of bioturbation, the only other post-depositional process that had any 
significant effect on the occupation deposits was the leaching of calcium carbonate. As 
mentioned in Chapter fi, wood ash normally contains a significant component of white to 
grey, silt-sized calcium carbonate in addition to small fragments of incompletely 
combusted, carbonised wood (Brochier 2002; Canti 2003). Although wood charcoal was · 
found throughout the floor deposits in pit house G, the white, calcareous component of 
wood ash was observed in the field only in the immediate vicinity of the hearth or oven in 
the northwest corner of the building; no calcium carbonate was observed in any of the 
micromorphology samples. The preservation of calcium carbonate in and around the 
hearth, and its loss elsewhere in the building, was also evident in the geochemical analyses 
of the occupation deposits, which showed a concentration of calcium and alkaline 
conditions (pH 7.0-7.7) in and around the hearth, and slightly acidic conditions (pH 5.7-
6.9) elsewhere (Figure 6.10; Figure 6.14). Fine-grained calcium carbonate dissolves readily 
in slightly acidic conditions where there is a through-flow of water, and the percolation of 
slightly acidic rain water or snow melt through the floor sediments after the building was 
abandoned would have been sufficient to leach this material. The calcareous component of 
the wood ash was therefore only preserved in and around the hearth, where it was 
originally present in higher quantities. It is notable that the leaching of calcium carbonate 
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from the floor deposits probably occurred quite rapidly after the abandonment of the 
building and the collapse of the roof, because the midden deposits that later infilled the pit 
were very rich in calcareous wood ash - they would have increased the pH of percolating 
rain water, and helped to preserve the ash in the floor deposits. 
It is possible that the leaching of calcium carbonate and the acidification of the floor 
deposits in the southern half of the building had some effect on the preservation of bone. 
Burnt and unburnt bone of all sizes was concentrated in the hearth and the floor deposits 
immediately adjacent to it, a pattern that mirrors the distribution of alkaline pH values 
(Figure 6.21-Figure 6.26). However, most of the floor was only weakly acidic, with pH 
values dipping below 6.0 only in a few places in the southern half of the building (Figure 
6.10). Since bone usually remains fairly robustih near-neutral conditions, it is still likely 
that the concentration of burnt and unburnt bone fragments in the hearth and the floor 
deposits around it largely reflects their original patterning, and is not merely a product of 
post-depositionalleaching in the southern half of the building. 
6.3.2 Geoarchaeological Analysis of the Occupation Deposits 
Based on field observations about the colour, thickness, and composition of the occupation 
deposits in different parts of the pit house, as well as the distribution of artefacts and 
negative features in the floor, the excavators made several tentative suggestions about how 
space in the building had been organised and used. The concentration of artefacts around 
the fireplace, and the concentration of small stake holes just southwest of the fireplace, led 
them to suggest that the main focus of activity had been around the fireplace in the 
northwest corner of the pit house (Vesteinsson 2001). In contrast, there was no evidence 
for activity in the eastern third of the building, where the floor deposit was very thin and 
patchy, and no artefacts or negative features were found. Here, they thought that the floor 
may have been covered by some sort of inbuilt furniture, such as a bench or platform 
(Gavin Lucas, pets. comm.). The southwest corner, which also had a thin floor deposit but 
contained a large number of stake holes, was thought to have been an activity area, but its 
function was unknown. 
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Figure 6.13 Distribution of total phosphorus in 
the floor sediments in Hofstaoir pit house G. 
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Figure 6.14 Distribution of total calcium in the 
floor sediments in Hofstaoir pit house G. 
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Many of the observations that were made in the field about the nature of the occupation · 
deposits were supported by subsequent geoarchaeological and microrefuse analyses. A 
comparison of the distribution maps above with the plan of the floor deposits in Figure 6.3 
shows a close spatial correlation between the different activity or non-activity areas 
interpreted from the field descriptions, and the organic content, microrefuse content, 
elemental composition, pH, and magnetic susceptibility of the occupation deposits. The 
geoarchaeological and microrefuse data were therefore able to provide more detailed 
information about what distinguished the occupation deposits in the different parts of the 
house and to provide new ideas about the activities that had taken place in each area. In 
addition, these analyses permitted the identification of some activity areas that had not 
been detected in the field and gave new insights into how the floors had been treated and 
maintained during the use-life of the building. 
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6.3.2.1 The Fireplace in the Northwest Corner 
Because it was dismantled when the building was abandoned, it is not possible to know the 
precise appearance of the fireplace in the northwest corner of the pit house. The two long 
parallel depressions suggest that it had been lined on its north and south sides by two 
uptight slabs; therefore, it was probably not an open hearth like those found in the centre of 
the main residential buildings, but was similar to the uptight, table-like ovens that have 
been found in other Icelandic pit houses (see Chapter 5). Within and immediately east of 
this feature, where it faced into the building, the sediments had elevated levels of magnetic 
susceptibility due to the effects of burning on the iron minerals in the underlying soil 
(Figure 6.11). Rubification of the underlying soils by heat had already been noticed by the 
author in the field, and was observed again in the soil samples. The elevation in magnetic 
susceptibility values confirms that the fire had burned directly on the ground within the 
oven, rather than on the hotizontal lintel stone, as otiginally suggested by the excavator 
(Vesteinsson 2001). 
The sediments in the fireplace, which appeared greyish in the field, contained high 
concentrations of the elements commonly associated with wood ash, including phosphorus, 
calcium, potassium, and magnesium (Figure 6.13-Figure 6.16) (see Apppendix Table 
A3.2, Evans & Tylecote 1967; Pierce et al. 1998). The high pH of the sediments in the 
fireplace, which has already been mentioned, can be linked to the concentration of the · 
alkaline elements, calcium, potassium, and magnesium, and more specifically to the 
presence of fine-grained calcium carbonate, which was macroscopically visible as silty, 
grey wood ash. The sediments in the fireplace also contained elevated levels of batium, 
strontium, copper, and zinc, trace elements that accumulate in plants and their ash, but 
cannot be specifically linked to wood (Figure 6.17-Figure 6.20) (see Appendix Table 
A3.1). 
Batium and strontium also accumulate in teeth and bones, and elevated levels of these 
elements may be related to the presence of fine bone fragments. The sediments in the oven 
contained the highest concentration of 2-4 mm bone fragments (including fish) and >4 mm 
burnt bone fragments in the building, as well as a significant number of smaller burnt and 
unburnt bone fragments (Figure 6.22-Figure 6.26). Although it is impossible to prove that 
the oven was used for food preparation, it is evident that both meat and fish were 
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consumed in the pit house, and that the bones had subsequently been disposed of by 
tossing them into the fire. 
As already discussed in Chapter 5, it is difficult to know the precise function of the 
distinctive fireplaces that are found in Icelandic pit houses, and the one in pit house G is no 
exception. Assuming that it was constructed with upright vertical stone slabs, and was 
capped by a horizontal lintel stone, like all of the other fireplaces found in Icelandic pit 
houses, access to the fire would have been from the east side, rather than from the top. This 
means that the oven could not have been used for spit-roasting or cooking in iron cauldrons 
directly over the fire. In addition, since no fragments of steatite were found in the pit 
house, even during microrefuse analysis, there is no evidence that soapstone cooking pots 
had been used in the building. On the other hand, many fist-sized, fire-cracked stones were 
found in the ashy sediment associated with the oven, which suggests that it was used for 
heating stones. Hot stones could be used to roast meat in cooking pits, or to heat liquids, 
and were used for boiling meat and processing milk in Iceland as late as the sixteenth 
century (Foote & Wilson 1970, 164; O'Kelly 1954; Shetelig & Falk 1937, 310). Ovens 
lined and capped with stone slabs would have been effective at containing heat and raising 
the temperature of the fire - even more so if a stone slab had been placed across the front 
of the feature, as suggested by the elongated depression found in the field (Figure 6.3). 
This would effectively have converted the fireplace into an oven, the most efficient means 
of heating stones rapidly. Once the stone slabs lining the oven were heated up, and some of 
the cinders were swept away, it could also have been used as a roasting or baking oven, in 
a similar fashion to cooking pits. Once heated through, the horizontal lintel stone that lay 
on top of the vertical slabs could also have been used for baking flat bread. An assessment 
of the charred botanical material in the floor deposits has so far found only one possible 
barley grain, and it will not be possible to understand whether grain processing and bread 
making took place in the pit house until the botanical analysis has been completed (Garoar 
Guomundsson, pers. comm.). Finally, the oven would have radiated heat, and would have 
kept the pit house warm and dry. 
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6.3.2.2 The Floor Area around the Fireplace 
Within 1 m of the oven on its south and east sides, the floor deposit was black, charcoal-
rich, and compact (context 9a, Figure 6.3). Like the ashy sediments in the fireplace, these 
floor deposits contained enhanced levels of phosphorus, calcium, potassium, magnesium, 
and barium - probably due to the input of wood ash from the hearth - as well as elevated 
pH values (Figure 6.10, Figure 6. 13-Figure 6.17). 1 m south of the hearth, close to the west 
wall of the pit house, there were exceptionally high magnetic susceptibility values - higher 
even than in the oven itself (Figure 6.11). No signs of in situ burning in this location had 
been noted in the field or in the nearby micromorphology sample, HST96-1. Rather than 
being the site of in situ burning, it is likely that both scorched soil and wood ash had been 
deposited in this area, probably when the oven was being cleaned out. It is also possible 
that hot stones had been placed here, and had heated the underlying soil sufficiently to 
raise its magnetic susceptibility. 
Most of the bone microrefuse was concentrated within 1 m of the oven, with different size 
fractions showing slightly different distribution patterns. The smallest un burnt bone 
fragments (1-2 mm and 2-4 mm in size) were fairly evenly distributed south and east of the 
oven, as well as in the oven itself. However, the largest un burnt bone fragments (4-10 
mm), most of which were fish bones, were located east of the hearth, at the boundary 
between the thicker, more compact central floor deposit (context 9a) and the thin, patchy 
floor on the east side of the building (context 9b) (Figure 6.21- Figure 6.23). It is quite 
possible that the fish bones were dropped here while the fish were being consumed, and 
that this spot, which faced the front of the oven, was a favoured sitting place. Since larger 
objects in occupation deposits tend to accumulate against physical barriers, either because 
they get there by kicking/scuffing, or because they are protected there from trampling and 
further breakage, it is also possible that the larger fish bones accumulated on this spot 
because they had come to rest at the edge of a piece of furniture (the so called "fringe 
effect", Wilk & Schiffer 1979). Either way, it is likely that the boundary between the thick, 
black floor deposit and the thin, patchy deposits on the east side of the building does 
represent the edge of a piece of furniture, as suggested by the excavators. 
There was significantly more burnt than unburnt bone in the floor sediments around the 
fireplace. The largest burnt bone fragments, which were 4-20 mm in size, were mainly 
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found in the oven itself, but there was also a small concentration 1 m south of the oven, on 
the west edge of the building, in the same location as the elevated magnetic susceptibility 
values mentioned above (Figure 6.24). This lends support to the suggestion that ash and 
other debris from inside the oven had been dumped in this location when the oven was 
cleaned out. Burnt bone fragments that were 2-4 mm in size were concentrated in the oven 
itself and in a 1 m wide halo around the oven - a distribution that mirrored that of the 
elements associated with wood ash. The highest concentration of 2-4 mm and 1-2 mm 
burnt bone fragments was immediately east (in front) of the oven, where the ash residues 
would have been raked out (Figure 6.25-Figure 6.26). 
The sediments around the oven also had the highest values for loss on ignition at 550°C, 
which serves as a proxy for organic matter content (Figure 6.12). Although loss on ignition 
cannot distinguish between charred and uncharred organic matter, analysis of the three 
micromorphology samples that were taken from the floor deposits around the oven showed 
that both charred wood and uncharred, herbaceous organic matter were major components 
of the floor sediments. In samples HST96-1 and HST99-1, which were taken southeast of 
the oven, where the highest loss on ignition values were recorded (Figure 6.7), the floor 
deposit contained two distinct phases: a lower phase, which was dominated by amorphous 
organic matter (context 9.2), and an upper phase, which was dominated by charcoal 
(context 9.1) (see Figure 6.8-Figure 6.9; Figure 6.27-Figure 6.30). 
The lower, more organic horizon in samples HST96-1 and HST99-1 was 4-8 mm thick. It 
contained 10-20% amorphous organic matter, c. 5% charcoal fragments 1-10 mm in size, 
and c. 5% charcoal fragments <1 mm in size (see Appendix 4, Tables A4.12-A4.15). 
Although the high organic content of this layer made it palatable to soil fauna, and c. 20% 
of this layer had been reworked (Figure 6.9), it was still possible to observe that some of it 
had originally been in the form of long, horizontal strands of herbaceous plant matter. 
Although the plant matter was so decomposed that no cell structure was visible, making it 
impossible to identify the plants precisely, it was associated with an abundance of 
phytoliths (frequencies reached 2-5%), and is most likely to have been grass (Figure 6.28). 
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HST96-1 Contexts 8, 9.1-9.3, 3 (PPL) 
2mm 
Figure 6.27 Context 9.1 is composed of 
silt-sized charcoal, larger charcoal 
fragments (ch), plant matter (p), and bone 
(b). Context 9.2 is rich in amorphous 
organic matter (light brown to light 
reddish brown), but it also contains some 
charcoal fragments (black). Context 9.3 is 
the iron pan at the lower boundary of 9.2. 
Figure 6.29 Sample HST99-1, showing 
the occupation deposit in Hofstaoir pit 
house G (contexts 9.1, 9.2, 9.3) capped by 
a layer of turf collapse (context 8). 
Figure 6.28 Amorphous organic matter and 
horizontally bedded phytoliths in context 9.2. Such 
features are likely to represent strands of grass that 
have decomposed in situ. 
Figure 6.30 Minute horizontal lenses of silt-sized 
charcoal and silt, as well as horizontally bedded 
charcoal (black), and a burnt fish vertebra (bb) in 
context 9.1. 
273 
bb 
r 
Most of the charcoal in context 9.2 was not organised in any particular way, but was 
randomly distributed in the fine organo-mineral matrix. In sample HST96-1, there was a 
short lens of larger charcoal fragments, which must be a result of intentional or accidental 
dumping (Figure 6.8), but all of the smaller, randomly distributed charcoal fragments could 
have been derived from the settling of soot, or could have been trampled into the sediment 
by people walking back and forth with fine charred material adhering to the soles of their 
feet. The same can be said for the minute fragments of burnt and un burnt bone that were 
present in context 9.2 in trace amounts. In general, it is the herbaceous plant matter that 
dominates context 9.2, which suggests that the floor of this part of the building was first 
prepared by strewing it with grass. 
There was a knife-edge boundary between context 9.2 and the upper part of the floor 
deposit, the charcoal-rich context 9.1 (Figure 6.8, Figure 6.9, Figure 6.27, Figure 6.29). It 
is possible that this boundary marks a very abrupt change in floor maintenance practices, 
but it is even more likely that it marks a truncation event, in which the accumulating floor 
deposit was shovelled out. Such a practice would be similar to that observed at the 
nineteenth- and early twentieth-century turf house at I>venl, which was discussed in 
Chapter 2. If the knife-edge boundary in pit house G does indeed represent a truncation 
event, the geochemical and microrefuse analyses conducted in this study are providing 
information about the very last phase of use of the building. It would also mean that the 
thickness of the floor deposit is not a good indication of how long the building had been in 
use (contra Vesteinsson 1999). 
In samples HST96-1 and HST99-1 context 9.1 was 2-5 mm thick. The black colour that 
had been observed in the field was a result of the dominance of charcoal in this layer, in 
particular the 40-50% fine charcoal fragments <1 mm in size (Appendix 4, Tables A4.12-
A4.15). Charcoal fragments >1 mm in size reached frequencies of 2-5% in sample HST99-
1 and 10-20% in sample HST96-1, which was closest to the oven. Similarly, both samples 
contained trace amounts of bone and un burnt bone (Figure 6.30), but there was slightly 
more burnt bone in the sample closest to the oven (c. 1%). Even though context 9.1 
contained less organic matter than context 9.2, below, amorphous organic matter was still a 
significant component, reaching frequencies of up to 5-10% in sample HST99-1. This 
organic matter was too decomposed for any cell structure to be observed, making it 
impossible to identify the original material. It is equally likely to have been accidentally 
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deposited, intentionally deposited in order to 'sweeten' the floors, or to be from the gradual 
attrition of the building (e.g. turf roofing material). 
Just southeast of the fireplace, but north of where samples HST-96 and HST-99 were 
taken, a cluster of small stake holes or pin holes was found underneath the floor layer 
. (Figure 6.3). As mentioned above, these small holes had been cut from below the floor 
layer, and from different levels within the floor layer, and do not represent permanent 
features. Although it cannot be proven, it is possible that they were formed by the legs of a 
three-legged stool, whose location was occasionally shifted. 
In micromorphology sample HST99-3, which was taken northeast of the oven (Figure 6.7) 
the floor deposit was thinner and contained less amorphous organic matter and charcoal 
than it had in samples HST96-1 and HST99-1, a difference reflected in the slightly lower 
loss on ignition values in the north part of the building compared to the area southeast of 
the oven (Figure 6.12). In sample HST99-3 the lower floor layer, context 9.2, was not 
dominated by herbaceous plant matter as it had been in the area southeast of the oven. It 
was 3 mm thick, and contained 2-5% fine charcoal fragments and < 2% amorphous organic 
matter (Appendix 4, Tables A4.16-17; also see Figure 6.33). The floor in the north part of 
the central floor area was therefore maintained andJor used slightly differently than the 
centre of the building, where it had first been prepared by strewing it with herbaceous 
plants. 
As had been noted in the other samples, context 9.1 had a knife-edge lower boundary, and 
appears to represent a truncation event (Figure 6.32). Layer 9.1 was only 2 mm thick in the 
north part of the building, but its composition was quite similar to the floor deposit in the 
centre of the building. It contained 20-30% finely fragmented charcoal - only slightly less 
than the more central floor deposits discussed above. It also contained 2-5% amorphous 
organic matter and <2% each of charcoal> 1 mm in size, bone, and burnt bone (Appendix 
4, Tables A4.16-17). 
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Figure 6.32 Thin section HST99-3, 
showing that the charcoal-rich floor 
deposit, context 9.1, is thinner on the 
north edge of the building. 
IOO/-lm 
Figure 6.31 Horizontal lenses of decomposed organic 
matter (pale brown), silt-sized charcoal (black specks), 
and sand-sized charcoal fragments (ch), bone (b), and 
burnt bone (bb) in context 9.1. 
HST99-3 Context 9.2 (PPL) 
500/-lm 
Figure 6.33 Small charcoal fragments and horizontal 
planar voids (indicated by arrows) in context 9.2, on 
the north edge of the pit house. 
In the three micromorphology samples taken close to the hearth, the charcoal and 
amorphous organic matter that dominated context 9.1 were not homogenously mixed, but 
were bedded in minute horizontal lenses (Figure 6.30, Figure 6.31). Usually, these lenses 
could not be traced across the whole width of the thin sections, indicating that they were 
not the product of significant changes in how space was used or maintained. Rather, they 
must have accumulated as the result of periodic deposition of charred and uncharred plant 
material on a gradually accruing occupation surface that was steadily being compacted by 
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trampling. This deposition could have occurred when the oven was cleaned out and fuel 
residues were spread onto the floor, when material was accidentally or intentionally 
dumped on the floor, or when material was spread by the kicking or scuffing of trampling 
feet. In addition, much of the silt-sized charcoal in context 9.1 could have been air-borne 
soot that had settled on the floor surface when the air in the building cooled, and at least 
some of the organic matter and silt-sized mineral material may have drifted down from the 
turf roof. 
Evidence of trampling comes not only from the micro-lensing within context 9.1, but also 
from its compaction and the organisation of its void space. The overall porosity of context 
9.1 was lower than the layers above and below it due to the absence of packing voids and 
the reduction in the frequency of channels and irregularly shaped vughs (Appendix 4, 
Tables A4.12-17). As explained above, the reduction in channels and vughs may be partly 
due to the unpalatability of the charcoal in the floor deposit to soil fauna, but the 
compaction of the layer may also have deterred soil fauna from attempting to penetrate it. 
The presence of horizontal planar voids indicates that the occupation deposits were 
compacted by trampling, since this type of pore is normally produced by vertical 
compression (see Davidson et al. 1992, and Appendix 3, Table A3.4). Vertical stresses 
caused by the expansion of pore water during freezing can also result in horizontal planar 
voids, but the absence of such voids in the deposits above the floors , and the absence of 
other evidence for freeze-thaw processes (e.g. silt cappings) means that the horizontal 
planar voids seen in the floor of the pit house must have been produced by compaction 
from trampling. Interestingly, the floor deposit was more compact (2-5 % porosity) and 
horizontal planar voids were more frequent «2%) in sample HST99-3, which was taken 
close to the north edge of the floor deposit, than in the samples that were taken closer to 
the centre of the floor (Figure 6.33). Therefore, even though the floor deposit at the north 
edge of the floor deposit was thinner, and had received less input of organic matter and 
charcoal, the activities that had taken place in this location had clearly resulted in 
significant compaction of the floor surface. Sample HST99-3 had been taken from the 
north edge of the floor deposit, close to the two pairs of loom weights that were probably 
in situ. Along the north edge of the pit, there was a 1.5 m long, 30 cm wide strip where 
some type of furnishing appears to have prevented the accumulation of floor material, and 
this space could have accommodated an upright loom. Although it is impossible to prove 
that a loom leaned against the north edge of the pit house, the compaction of the floor 
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surface in sample HST99-3 is consistent with the idea that someone had walked back and 
forth in this area, working at a loom. 
6.3.2.3 The Central Aisle in the Southern Half of the Building 
In the field, it had been observed that in the southern half of pit house G, the black, 
charcoal-rich, compact floor deposit, context 9a, was limited to a narrow, north-south strip 
that occupied the central third of the building (Figure 6.3). This observation was supported 
by geochemical analyses, which showed that this central strip contained elevated loss on 
ignition values, and therefore elevated levels of charred and/or uncharred organic matter 
(Figure 6.12). It also contained elevated levels of phosphorus, magnesium, copper, and 
zinc, all of which are associated with organic matter and its ash (Figure 6.13, Figure 6.16, 
Figure 6.19, Figure 6.20). Microrefuse analysis found no un burnt bones, or large burnt 
bones in this central strip, but did consistently find minute burnt bones, most of which 
were <2mrn in size (Figure 6.21-Figure 6.26). The fact that organic matter, wood ash, and 
highly fragmented burnt bone had accumulated within this central strip suggests that most 
of the material came from the organic- and ash-rich deposits around the oven and had been 
spread by trampling - kicking, scuffing, and the transportation of fine material on the soles 
of feet. 
Micromorphology sample HST99-8, which was taken from the middle of the central aisle 
in the south half of the building (Figure 6.7), provided additional detail about the 
depositional sequence there. The floor layer in this part of the house consisted of three 
distinct horizons, each of which contained different proportions of charcoal and organic 
matter and different sizes of charcoal (Figure 6.34). Although all of these layers were very 
compact, and had evidently been heavily trampled, the differences in their composition 
suggest that they were produced by different sets of depositional processes. 
The lowermost lens, context 9.3, was only about 3 mm thick. It contained 5-10% charcoal 
fragments, some of which reached 8 mm in size, and must have been dumped on this spot 
(Figure 6.37). It also contained 10-20% minute charcoal fragments <1 mm in size, which 
were intimately mixed with 2-5% amorphous organic matter, and trace levels of minute 
burnt bone fragments (see Appendix 4, Tables A4-20-21); Such fine materials are. likely to 
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have reached this spot by trampling, although some of the silt-sized charcoal (i.e. <c. 50 
flm in size) may also have been soot from the fire that had settled out of the air. The low 
porosity and the horizontal planar voids in this lens, and in the upper 5 mm of the natural 
subsoil immediately underlying it, are strong indicators that it had been compacted by 
trampling (Figure 6.37). The compaction of this layer, and the textural boundary that it 
formed with the coarser-grained subsoil below, caused it to be the location of the post-
depositional precipitation of iron oxide (Figure 6.37). 
There was a knife-edge boundary between context 9.3 and context 9.2, above it, but this 
boundary was somewhat undulating because the large charcoal fragments in context 9.2 
had post-depositionally pressed down into 9.3 (Figure 6.34, Figure 6.37). It is possible that 
this very sharp boundary, which would -originally have been straighter, represents a 
truncation event, but it is also possible that it marks a sudden change in the rate of 
deposition and the nature of the material that was deposited on the compact surface of 
context 9.3. Context 9.2 contained little fine charcoal compared to the layers above and 
below it, being dominated instead by large charcoal fragments 1-10 mm in size (20-30%), 
amorphous organic matter (10-20%) and phytoliths (2-5%) (Appendix 4, Tables A4.20-
21). The higher organic content made this layer more palatable to soil fauna, and the 
frequency of excremental pedofeatures was 2-5%. Nevertheless, the layer retained its 
compacted appearance, both because of its low porosity (5-10% channels only) and its 
trace levels of horizontal planar voids. It therefore appeared to have been quite heavilY 
trampled. The few minute, unbumt bone fragments in this layer must also have been 
transported and deposited by trampling feet. The survival of large charcoal fragments in 
such a compact layer appears to be explained by the fact that they were embedded - in 
effect, cushioned - in a layer of herbaceous plant matter. Both the charcoal and the grasses 
must have been spread here intentionally in order to prepare a new floor surface. 
There was an extremely sharp boundary between context 9.2 and the layer above it, context 
9.1, and it is possible that this boundary was created during a truncation event, when the 
floor was shovelled out (Figure 6.34). Context 9.1 was mainly composed of silt-sized 
charcoal (60-70%), which was concentrated in a series of compact, horizontal lenses 
(Figure 6.35, Figure 6.36). It also contained 2-5% amorphous organic matter, some of 
which was in the form of long, horizontal strands of decomposed herbaceous plant matter, 
as well as <2% charcoal 1-3 mm in size, and <2% bone and burnt bone fragments <1 mm 
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in size (Appendix 4, Tables A4.20-21). Almost all of the matetial in context 9.1 detives 
from the oven in the northwest corner of the pit house, and it is so fine that it is likely to 
have been deposited here by trampling - earned as fine matetial on the soles of feet - or to 
have been dumped here and subsequently fragmented by trampling. Some of the silt-sized 
charcoal may also have otiginated as air-borne silt that settled on the floor surface. 
Contexts 
Icm 
Figure 6.34 Thin section HST99-8, showing 
the floor deposit (context 9) capped by pieces 
of turf containing lenses of grey tephra 
(context 8). 
HST99-8 Context 9.1 (PPL) 
lOO /lm 
Figure 6.36 Strand of decomposed plant 
matter (arrow) between compact lenses of silt-
and sand-sized charcoal in context 9.1. 
Figure 6.35 Lenses of highly compacted silt-
sized charcoal, and fragments of burnt bone 
(bb) in context 9.1. 
HST99-8 Contexts 9.2, 9.3, 3.1,3.2 (PPL) 
2mm 
Figure 6.37 Fine charcoal fragments and an 
iron pan (red arrow) in context 9.2, and 
horizontal planar voids (black arrows) in 3.1, 
the compact subsoil below the floor. 
280 
ps 
It is notable that in sample HST99-8, context 9.1 contained more fine charcoal, and 
organic-rich context 9.2 contained more coarse charcoal than the equivalent layers in 
samples HST96-1 and HST99-1, which were taken from the centre of the house, closer to 
the fireplace. This suggests that although the sequence of layers in central and south parts 
of context 9 are very similar, and are likely to have been formed by the same major 
depositional and erosional (cleaning) processes, there was nevertheless a subtle difference 
in how the floor in the two areas had been treated. The most likely interpretation of this 
sequence may be summarised as follows: 
• After the initial construction of the pit house, there was a relatively brief period of 
use in which organic matter and low quantities of fine charcoal were deposited on the floor 
surrounding the hearth, and on a strip of floor just over 1 m wide that stretched down the 
north-south central axis of the building. In this phase, greater quantities of wood ash, 
which contained charcoal fragments, were dumped in the south, central part of the pit 
house (context 9.3). The compaction of this layer, and the subsoil below it, suggests that 
much of the fine charcoal in this phase was produced by the mechanical fragmentation of 
charcoal by trampling after it had been deposited. 
• There was then a floor maintenance event in which grass and wood ash containing 
pieces of charcoal were spread - probably in a single depositional event - over the floor 
around the fireplace and on the north-south strip of floor in the central third of the building 
(context 9.2). The floors around the fireplace received proportionately more organic matter 
and less charcoal than the floors in the south part of the building, but in both places, these 
materials would have had the effect of creating a fresh, clean floor surface with adsorbent 
properties. 
• Because the upper part of this organic-rich layer appears to have been truncated in a 
cleaning event, it is not possible to be certain about the type of material accumulated on 
top of it in the first instance, or how many successive phases of accumulation and cleaning 
out there were. However, in the absence of evidence for a major functional change in the 
pit house, it is likely that the deposits that were cleaned out were similar to those that 
accumulated during the final phase of use. 
• The final truncation event was followed by an extended period of heavy use in 
which significant quantities of wood ash and charcoal, as well as some bone, burnt bone, 
and herbaceous plant matter, were periodically dumped on and spread around the floor 
next to the fireplace and in the central north-south strip in the south half of the building 
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(context 9.1). The punctuated deposition of this material, in addition to the constant 
trampling, had the effect of creating a series of compact lenses in this upper floor layer, 
most of which were black in colour due to the abundance of finely fragmented charcoal. 
The fact that there was a greater quantity of charcoal in the floor deposit in the south part 
of the pit house, further away from the fireplace, indicates that charcoal did not simply 
spread there by trampling processes (e.g. kicking and scuffing), but was intentionally 
transported and dumped there. 
Although all of context 9a underwent the same sequence of floor formation processes, a 
common trend throughout this sequence is that more charcoal found its way into the strip 
of floor in the south half of the building. As was discussed in Chapter 2, nineteenth- and 
early twentieth-century Icelanders living in "turf houses intentionally spread ash and 
charcoal over earthen floor surfaces in order to utilise the ability of these materials to 
adsorb moisture and odours. Although it is always difficult to know whether a direct 
parallel can be drawn with recent historical analogues, it is certainly possible - even likely 
- that the people who used pit house G in the tenth century also intentionally spread ash 
and charcoal over the floors of the building, particularly their southern half, in order to 
keep them 'clean' and dry. 
The extent, composition, and compaction of context 9a all suggest that the north-south 
central axis of the building served as a corridor for foot traffic, and was the main route by 
which people moved from one end of the building to the other. It is therefore interesting to 
note that loss on ignition values and the levels of phosphorus and zinc began to drop off 
50-75 cm away from the south edge of the pit house, which suggests that the floor deposit 
became thinner, or less organic, just south of where sample HST99-8 was taken (Figure 
6.12-Figure 6.13, Figure 6.20). Possibly related to this change in the floor deposit is the 
presence of two irregular shallow depressions at the south end of the central floor deposit, 
one L-shaped and one T-shaped, which are unlike any of the other depressions or post 
holes found in the building (Figure 6.3). They had been infilled with floor material, or had 
been made by objects pressing down onto the floor, and had not been visible until the floor 
deposit was removed. These two irregular depressions could represent a piece of furniture 
that had been placed against the middle of the south wall of the pit house. However, 
another possibility that should be considered is that they were formed by the feet of the 
short wooden ladder - perhaps with only four or five rungs - that would have been needed 
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to allow access in and out of the 1.1 m deep pit. In order to be stable, a short ladder leaning 
against the edge of the pit would need its feet to be 20-40 cm from the edge of the pit, and 
the two irregular depressions are within this distance. Although it remains impossible to 
prove, the presence of a movable ladder rather than permanent furniture in this location 
would explain why the shallow depressions were rectangular in outline but irregular in 
shape, why they had been infilled with floor material, why a thin floor deposit had 
accumulated between the two features, and why a more substantial floor began to 
accumulate just north of them. If the entrance to the pit house was in the middle of its 
south side, this would also explain why the main corridor for foot traffic extended from 
this point, up the north-south central axis of the building, towards the fireplace in the 
northwest corner, and the putative loom on its north side. 
6.3.2.4 The Southwest Corner 
In the field, the southwest corner of the pit house appeared to have a very thin floor deposit 
- really only a smear of silt-sized charcoal with a few thin patches of 
cream/yellow/greenish material that appeared to be decomposed organic matter (context 
9b, Figure 6.3). Nevertheless, the concentration of small stake holes or pin holes in this 
location led the excavator to suggest that it had been an activity area of some kind 
(Vesteinsson 2001). Geochemical analysis found that the occupation deposit in the 
southwest corner of the pit house had very low values for loss on ignition at 550°C, and 
therefore negligible quantities of charcoal or organic matter (Figure 6.12). Most of this 
corner also had below average levels of the elements associated with organic matter and its 
ash residue, but surprisingly, the 50 x 50 cm square where one concentration of small stake 
holes was centred (sample 10, Figure 6.7) had highly elevated values of phosphorus, 
calcium, potassium, magnesium, barium, strontium, copper, zinc, and sodium (Figure 6.l3-
Figure 6.20, Figure 6.39). The elements in this sampling square were at levels that were as 
high as or even higher than in the fireplace or in the thick, organic-rich and charcoal-rich 
floor deposits around the fireplace. Since the floor deposit in the southwest corner of the 
pit house was very thin, and did not contain elevated loss on ignition values, it is difficult 
to account for the discrete, but extraordinarily high concentration of the elements that are 
normally associated with organic matter or ash. 
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Unfortunately, no micromorphology sample was taken from this corner of the pit house, 
and there is therefore no evidence to indicate where in the floor sediment matrix, or in the 
underlying soil matrix (the upper part of which might have been scooped up with the 
sample) the elements were situated. Since the accumulation of organic matter on the floor 
surface in this area was described as patchy, and no significant accumulation of organic 
matter was apparent in the distribution of loss on ignition values, it is possible that the 
elements did not accumulate in visible, solid material on top of the floor, but had infiltrated 
the soil in solution, and had accumulated in the pores and/or had impregnated the fine 
groundmass. For example, one possibility is that the elements had entered the floor in lye: 
a solution of wood ash mixed with water, which is rich in dissolved calcium, potassium, 
sodium, and phosphate, and which was commonly used as a cleanser (Taylor & Singer 
1956). If a solution such as lye had ever been spilt in this corner of the pit house, it could 
account for the small, discrete concentration of these elements. 
The floor deposit in the southwest corner of the pit house was so thin in comparison to the 
floor deposits around the fireplace and in the central aisle that it is unlikely to have been 
trampled. This may be explained by the clusters of small stake or pin holes that penetrated 
the floor in this area, which indicate that small wooden stools, benches, and/or lamp stands 
had been used in this corner and that the area had been used for sitting and working. Since 
the chemical evidence suggests that lye had been spilt in this area, it is also possible that a 
basin of lye was kept on a stool or bench here at least occasionally. Also, the lack of 
accumulation of floor material in this area suggests that it had been marked off as a clean 
area - perhaps through the use of a low sill and/or soft floor coverings such as fleeces or 
mats. 
In this context, it is also worth considering the possible function of the 10 cm deep pit that 
had been found next to the west wall of the pit house, at the boundary between the ash-rich 
deposit, 9a, and the thin floor deposit under consideration here (Figure 6.3). This pit had 
clearly belonged to an early phase of the pit house, since it was cut by six small stake or 
pin holes and eventually a thin floor deposit. The fill of this pit was unlike any other 
sediment in the pit house, or indeed at Hofstaoir: it was described as a grey-blue, clayey 
soil (Vesteinsson 2001), which matches the description of a gleyed soil - one which has 
been saturated by water and in which reducing conditions have caused all . iron to be 
leached away. It is difficult to understand how such a distinctive soil could have fOlmed, 
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unless a container made of a slowly permeable substance, such as wood or coarse-grained 
stone, had been set into this pit, and had been filled with a liquid that gradually seeped out 
into the surrounding sediment, causing it to become gleyed. It is therefore worth 
considering the possibility that this pit had contained a basin of water, or a solution such as 
lye, and that this feature was later replaced by standing furniture, such as stools or benches. 
If this interpretation is correct, and the basin of water or lye was merely moved from the pit 
and placed on legged furniture, the use of the southwest corner of the pit house as an area 
where a cleaning solution was kept in a basin may well have remained consistent 
throughout the occupation of the building. As will be discussed further below, lye could 
have been used for cleaning raw wool or textiles. 
6.3.2.5 The East Side Aisle 
Due to the thin, patchy floor layer and the absence of artefacts in the eastern third of the pit 
house, the site director proposed that the eastern third of the building had been the location 
of a platform or bench, possibly for sleeping (Gavin Lucas, pers. comm.). In addition to the 
thin occupation deposit in this area, which suggests that the floor surface had been covered, 
there is other evidence to support the view that there had been a wooden platform here. 
The boundary between the thicker, trampled floor deposit in the central third of the 
building, context 9a, and the thinner, patchy floor deposit on the east side of the building, 
context 9b, was fairly straight, and was closely associated with a row of post pads and post 
pad depressions, which could have served as the footings for a platform (Figure 6.3). As 
discussed above, the presence of a physical barrier was also suggested by the concentration 
of >4 mm un burnt fish bones at the boundary between contexts 9a and 9b, east of the oven 
(Figure 6.21). It was proposed that these bones could have been dropped while people were 
seated on the platform, consuming fish, or that they could have accumulated against the 
edge of the platform as a result of trampling in the central aisle, which would have caused 
larger objects to get kicked aside and to come to rest against physical boundaries. 
Geoarchaeological analysis of the floor deposits in this area also supports the view that 
there had been a wooden platform covering the floor here, but the results of this analysis 
also showed that it had been a distinct activity area, used for more than sleeping. 
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Like the thin floor deposit in the southwest corner of the building, the east side of the pit 
house had very low values of loss on ignition at 550°C, indicating that there was no visible 
enhancement of chan-ed or unchan-ed organic matter content in that area (Figure 6.12). 
Overall, it also had very low levels of phosphorus, calcium, potassium, magnesium, 
barium, strontium, copper, and zinc, a result that is to be expected considering the low 
quantities of ash residue (charcoal) and organic matter that had been observed in this area 
in the field (Figure 6.13, Figure 6.20). On the west edge of the putative platform, in the 
south part of the building, there were slightly elevated levels of phosphorus, magnesium, 
barium, copper, and zinc in one to two sampling squares, but this could perhaps be 
explained by the patchiness of the floor deposit or the spread of material from the central 
aisle. The most surprising result was the greatly enhanced level of electrical conductivity 
on the east side of the building, where the sediment in many sampling squares had 3000-
4000 times higher electrical conductivity than in other parts of the pit house (Figure 6.38). 
The survival of such high concentrations of soluble salts, even though some must have 
been leached away by percolating rainwater, indicates that the eastern third of the pit house 
had a distinctive function. 
In order to better understand which salts were responsible for these elevated levels of 
electrical conductivity, the distribution map of electrical conductivity values was visually 
compared to all of the element distribution maps, and statistical con-elation analyses were 
carried out. The data frequencies of many elements closely approximated the normal 
distribution curve, but since some frequency distributions were positively skewed (see 
Appendix 4, Figure A4.2), both parametIic tests (Pearson's con-elation coefficient (r)) and 
non-parametric tests (Spearman's rho (rs)) were employed. In addition, Pearson 's 
con-elation coefficient was calculated for electrical conductivity and element values in both 
their original form, and after they had been converted to their base 10 logarithms, which 
helped to rectify the positive skew in the data. 
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Table 6.1 Pearson' s correlation coefficient (r) for electrical conductivity (BC) and element values. 
AI Ba Ca Fe K 
AI I -.653** -.829** .984** -.745** 
Ba -.653** I .909** -.634** .934** 
Ca -.829** .909** I -.833** .962** 
Fe .984** -.634** -.833** I -.740** 
K -.745** .934** .962** -.740** I 
Mg -.556** .523** .688** -.628** .560** 
Na -.428** .234 .453** -.490** .284* 
Ni .093 .134 .077 .092 .107 
P -.801 ** .776** .820** -.830** .776** 
Sr -.845** .890** .954** -.838** .905** 
Zn -.635** .909** .843** -.646** .902** 
EC .306* -.131 -.233 .337** -.206 
N=58 
** Correlation is significant at the 0.0 I level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
M~ Na Ni P Sr Zn EC 
-.556** -.428 ** .093 -.801 ** -.845** -.635** .306* 
.523** .234 .134 .776** .890** .909** -.131 
.688** .453** .077 .820** .954** .843** -.233 
-.628** -.490** .092 -.830** -.838** -.646** .337** 
.560** .284* .107 .776** .905** .902** -.206 
I .825** .149 .619** .631** .526** -.191 
.825** I .042 .335* .389** .158 .206 
.149 .042 I .041 .042 .185 -.048 
.619** .335* .041 I .888** .847** -.296* 
.631 ** .389** .042 .888** I .815** -.245 
.526** .158 .185 .847** .815** I -.198 
-.191 .206 -.048 -.296* -.245 -.198 I 
Table 6.2 Pearson's correlation coefficient (r) for electrical conductivity (BC) and element values 
that have been transformed to their base 10 logarithms. 
lo~AI lo~Ba lo~Ca lo~Fe 
logAI I -.681** -.837** .987** 
logBa -.681 ** I .874** -.668** 
logCa -.837** .874** I -.858** 
logFe .987** -.668** -.858** I 
logK -.794** .864** .967** -.809** 
logMg -.554** .600** .819** -.617** 
logNa -.437** .379** .617** -.490** 
logNi .072 .133 .078 .076 
logP -.741 ** .800** .833** -.771 ** 
logSr -.796** .908** .933** -.804** 
logZn -.696** .873** .832** -.706** 
logEC .362** -.247 -.331 * .39 1 ** 
N=58 
** Correlation is significant at the 0.0 I level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed) . 
logK 
-.794** 
.864** 
.967** 
-.809** 
I 
.740** 
.511** 
.106 
.83 1 ** 
.914** 
.869** 
-.318* 
logMg logNa logNi logP lo~Sr lo~Zn lo~EC 
-.554** -.437** .072 -.741 ** -.796** -.696** .362** 
.600** .379** .133 .800** .908** .873** -.247 
.819** .617** .078 .833** .933** .832** -.33 1 * 
-.617** -.490** .076 -.771** -.804** -.706** .391 ** 
.740** .511 ** .106 .831 ** .914** .869** -.318* 
I .861 ** .135 .692** .702** .620** -.265* 
.86 1 ** I .015 .483** .490** .374** .097 
.135 .0 15 I .062 .057 .213 -.052 
.692** .483** .062 I .903 ** .926** -.455** 
.702** .490** .057 .903** I .877** -.369** 
.620** .374** .213 .926** .877** I -.373** 
-.265* .097 -.052 -.455** -.369** -.373** I . 
Table 6.3 Spearman's rho correlation coefficient (r.I·) for electrical conductivity (BC) and element 
values. 
AI Ba Ca Fe K 
AI I -.654** -.825** .973** -.782** 
Ba -.654** I .838** -.611 ** .794** 
Ca -.825** .838** I -.848** .953** 
Fe .973** -.611 ** -.848** I -.810** 
K -.782** .794** .953** -.8 10** I 
Mg -.701 ** .620** .892** -.767** .8 10** 
Na -.518** .422** .677** -.592** .584** 
Ni .121 .157 .084 .106 .127 
P -.824** .827** .877** -.832** .867** 
Sr -.756** .924** .922** -.750** .904** 
Zn -.734** .864** .832** -.720** .857** 
EC .453** -.252 -.327* .428** -. 292* 
N=58 
** Correlation is significant at the 0.0 I level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
Mg 
-.701 ** 
.620** 
.892** 
-.767** 
.810** 
I 
.844** 
.096 
.7 10** 
.733** 
.619** 
-.247 
Na Ni P Sr Zn EC 
-.5 18** .121 -.824** -.756** -.734** .453** 
.422** .157 .827** .924** .864** -.252 
.677** .084 .877** .922** .832** -.327* 
-.592** .106 -.832** -.750** -.720** .428** 
.584** .127 .867** .904** .857** -.292* 
.844** .096 .710** .733** .619** -.247 
I -.100 .457** .5 18** .357** .067 
-.100 I .097 .083 .250 .023 
.457** .097 I .910** .930** -.458** 
.518** .083 .910** I .880** -.328* 
.357** .250 .930** .880** I -.400** 
.067 .023 -.458** -.328* -.400** I 
Analysis of the element distribution maps showed that sodium, aluminium, and iron were 
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present in enhanced levels on the east side of the pit house, and this was suppOlted by 
statistical correlation analyses (Figure 6.39-Figure 6.41; Table 6. I-Table 6.3). Sodium had 
only a weak, non-significant positive con'elation with electrical conductivity. It is present 
in low quantities in plants, wood, and ash (Evans & Tylecote 1961), and was therefore also 
found in enhanced levels in the ashy floor deposits around the fireplace and in the 
southwest corner, where it was proposed that lye had spilled on the floor (Figure 6.39). In 
these parts of the house sodium had a negative correlation with electrical conductivity 
values, which weakened the correlation coefficients. However, the elevated levels of 
sodium on the east side of the building, in many of the same sampling squares as the high 
electrical conductivity values, indicates that sodium cations (Na +) were at least partly 
responsible for the high level of soluble salt in this area. 
Unlike the other elements examined in this study, the distributions of aluminium and iron 
were not associated with the fireplace or the floor deposits around it (Figure 6.40-Figure 
6.41). Their distributions appeared to mirror one another, and a scatter plot of their 
frequency distributions confirmed that these two elements had a positive linear correlation 
(Figure 6.42). The highest levels of aluminium and iron were on the edges of the building, 
where no floor deposit was found, and in the areas where the floor deposits were thinnest, 
including the eastern third of the bUilding. It is their concentration in the eastern third of 
the building that resulted in aluminium and iron having a statistically significant, positive 
correlation with electrical conductivity (Table 6.1-Table 6.3), but as shown in the three- . 
way scatter plot in Figure 6.42, this correlation was not linear. While the high electrical 
conductivity values on the east side of the pit house were associated with high aluminium 
and iron values, most sediment samples with high iron and aluminium values did not have 
high electrical conductivity. Therefore, although iron cations (Fe2+ and Fe3+) may have 
made a slight contribution to the high electrical conductivity values on the east side of the 
pit house, many other soluble elements must have been involved as well. 
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Figure 6.42 Three-dimensional scatter plot of electrical conductivity (EC), iron (Fe), and 
aluminium (AI), which shows that samples from the east side of pit house G have exceptionally 
high EC values, as well as high levels of Fe and AI. There is a positive linear relationship between 
Fe and AI, but neither element has a linear relationship with EC. 
Both iron and aluminium are widely present in rocks and soils (see Appendix 3, Table 
A3.1), and the fact they show elevated levels where the floor deposits were thin, or were 
not present at all, indicates that their distribution was related to the amount of subsoil that 
was scraped up with the soil sample. In addition, as the excavator had noted, there was a · 
thin iron pan immediately under the floor deposits in many parts of the building - a feature 
that was particularly thick on its eastern side (Vesteinsson 2001). Undoubtedly, this iron 
pan was also scraped up into the soil sample, and supplied much of the iron and aluminium 
that was detected in the multi-element analysis. 
Since no other elements had elevated levels on the eastern third of the pit house, it may be 
assumed that the elevated electrical conductivity was also promoted by elements that were 
not detected by ICP-AES, such as nitrogen and chlorine, and their common salt-forming 
ions, ammonium (N~ +), nitrate (N03-), nitrite (N02-), and chloride (Cr). As discussed in 
Chapter 4, the substances with the highest salt content, and which are also likely to have 
been present on a Viking Age farm in Iceland, are sea water, sea salt, sea weed, and urine. 
85% of the saIt-forming ions in solution in sea water are sodium (Na+) and chloride (Cr), 
but it also contains smaller quantities of sulphate (SO/-), magnesium (Mg2+), calcium 
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(Ca2+), potassium (K+), and bicarbonate (HC03} When sea water evaporates, the solid 
salts that are precipitated include sodium chloride, potassium chloride, and calcium 
sulphate (gypsum). Urine, on the other hand, is richer in nitrogen. It contains nitrogen-rich 
urea (2%), ammonia (0.05%), and uric acid (0.03%), in addition to c. 2% dissolved salts, of 
which the most common are chloride, potassium, sulphate, phosphate, and sodium. 
Sea salt, whether obtained by evaporating sea water or burning seaweed, could have been 
used as a preservative for meat, fish, or butter, although as noted in Chapter 4, there were 
several other, less expensive ways to preserve meat and fish (Foote & Wilson 1970; 
Shetelig & Falk 1937, 311). In addition, although sea water and the alkaline solution (lye) 
created by mixing seaweed ash with water could be used for cleansing and dyeing wool , 
neither of these materials was available at an inland site like Hofstaoir. A much cheaper 
and more readily available wool cleansing, fuBing, and dyeing agent would have been 
urine, which was used for these purposes from at least the Roman period until the early 
twentieth century in continental Europe, the British Isles, and Iceland (Buckland & Perry 
1989; Shetelig & Falk 1937,332,336; Stead 1981, 1982; Walton Rogers 1997, 1720). 
While fresh urine is slightly acidic (pH 6.0), when it is left standing for some time, the urea 
is converted by the bacterium micrococcus ureoe into ammonia and carbon dioxide, and 
the resulting 4% ammonium carbonate solution is a strong alkali. The reaction of the 
grease (lanolin) in the wool with the alkali in the urine, which can be promoted by 
agitating the liquid, creates a frothy, soap-like scum that effectively removes greasy dirt, 
insects, and ectoparasites (Buckland & Perry 1989). The practice of washing wool is not 
mentioned in medieval Icelandic literature, but in nineteenth- and twentieth-century 
Iceland it was still common practice to use gently heated stale urine and water to wash 
sheep fleeces (Jochens 1995, 135). In addition, wool cloth could be fuBed by soaking and 
pressing it in a mixture of fermented urine and hot water. This would have the effect of 
shrinking and tightening the cloth, making it stronger and warmer and better suited for 
coats and hoods (Jochens 1995, 140). Since there is good evidence for wool textile 
production in the pit house, and no evidence for food processing or storage (e.g. barrel 
pits), it is likely that the soluble salts concentrated on the east side of the pit house were 
derived from spilt urine rather than sea salt, and that the urine had been used for the 
cleaning (and possibly for fuBing and dyeing) of wool textiles. Although strongly basic, 
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the urine had no lasting effect on the pH of the floor sediments because ammonia is highly 
volatile, and quickly evaporates (Figure 6.10). 
Thin section HST99-4, which was taken close to the western edge of context 9b in the 
eastern third of the pit house (Figure 6.7), was examined closely for any visible salts in an 
effort to elucidate the source of the high electrical conductivity values. Even though this 
micromorphology sample was taken from one of the sampling squares that had very high 
soluble salt content, no crystalline pedofeatures were observed either in context 9 or in the 
subsoil immediately below the floor surface. This means that the ions or ionic compounds 
responsible for the high electrical conductivity values were not present in the form of 
soluble crystals, such as sodium chloride or calcium sulphate (gypsum), common 
precipitates of sea water. Rather, they must h~lVe been bonded with mineral or organic 
materials in the matrix of the soil, where they remained invisible under the transmitted 
light microscope. This also SUppOltS the view that they were derived from urine rather than 
sea salts, for solutions that contain many different ions, including urine, rarely form 
defined salts after the evaporation of the water (http://en.wikipedia.orglwiki/Salt, accessed 
on 16/12/2005). 
~ 
As had been observed in the field, very little occupation debris had accumulated ont urface 
of the pit house in this area (Figure 6.43). At the boundary between the subsoil (context 3), 
w '" ,,-
and the turf collapse, which in this area was mixed !ayers of midden material (context 8), 
there was a 2 mm thick lens containing 2-5% fine charcoal fragments <1 mm in size (see 
Appendix 4, Tables A4.18-19). Most of this charcoal was the size of fine silt, and can be 
attributed to the settling of airborne soot. It is also possible that some of it could have been 
trampled there during a very brief period when the floor of the eastern part of the pit house 
was exposed, such as during its original building, or during a repair of the wooden 
platform. The amount of accumulation is so low, however, that the floor surface of this part 
of the pit house must have been covered most of the time. 
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Figure 6.43 Thin section HST99-4, showing 
the very thin floor layer (context 9) capped by 
layers of turf (contexts 8.2 and 8.4) and ashy 
midden material (contexts 8.1 and 8.3). 
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Figure 6.45 Context 9 (indicated by anow) on 
the east side of pit house G is a thin, 
discontinuous lens of fine charcoal fragments. 
Figure 6.44 Boundary (indicated by arrows) 
between turf collapse 8.4 (grey tephra) and the 
subsoil below the cut of the pit house, context 3. 
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Figure 6.46 Fine charcoal fragments (ch), 
fungal spores (f), and phytoliths (ph) in context 
9 on the east side of pit house G. 
In addition to the fine charcoal fragments, context 9 also contained 2-5% phytoliths, as did 
the turf layer above it. However, it contained only <2% amorphous organic matter, 
significantly less than context 8, above. Some of the brown amorphous organic matter that 
was apparent when the thin section was examined 1: 1 turned out to be associated with the 
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turf layer above the floor surface when the thin section was studied at higher 
magnifications (Figure 6.43-Figure 6.44). The dark colour of the floor surface was mainly 
created by the fine charcoal fragments, but in some discrete areas there were also 
concentrations of dark brown fungal spores (Figure 6.45-Figure 6.46). Fungal sclerotia and 
fungal spores were present in trace amounts throughout all the thin sections examined here, 
but this is the only place where the fungal spores reached a frequency of 0.5-1 %. This may 
be significant, for although thin sections from all the Viking Age buildings at Hofstaoir 
have been examined, the only other context where large numbers of identical fungal spores 
were found was the excrement trough in the lavatory (structure E2). Concentrations of 
fungal spores indicate that fungus was growing nearby - either on the underside of the 
wooden platform, or if urine had indeed been spilled, on the nitrogen-enriched floor 
sediment. 
6.4 INTERPRETATION OF THE ORGANISATION AND USE OF 
SPACE IN PIT HOUSE G 
The use of multiple, overlapping data sets, from field observations on the extent of floor 
layers and the distribution of attefacts, to high resolution geoarchaeological and 
microrefuse data, enabled a clearer, more detailed, and more nuanced interpretation of pit 
house G than has been possible for previously excavated pit houses. The microscale 
analyses provided support, additional detail, and explanations for the field observations, as 
well as new information that could not have been obtained from field observations alone. 
This information made a significant contribution to the understanding of how long the pit 
house had been occupied, how the space inside of it had been organised, how it was used 
in everyday practice, how the floors had been maintained, and what conditions had been 
like inside the building. In the discussion that follows, these key interpretations will be 
reviewed, and will be assessed against the previous interpretations of pit houses that have 
been put forward by other authors, which were outlined in Chapter 5. 
It is impossible to give a precise time span for the use-life of pit house G, but both the 
macroscopic and the microscopic data suggest that it had been in use for several decades at 
least. In the central aisle and around the hearth, the floor deposit contained several distinct 
phases: a phase of initial use, a floor maintenance event, in which herbaceous plants and 
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wood ash were spread over the floor, and above a discontinuity in the floor sequence, a 
sustained phase of heavy use in which significant quantities of wood ash, charcoal, bone, 
burnt bone, and herbaceous plant matter were deposited on the floor. By comparison to 
similar truncation events observed in the floor sediments in the turf house at I>veni 
(Chapter 2), this discontinuity is interpreted as a major cleaning episode, in which the 
accumulated floor deposit was shovelled out. There may in fact have been several such 
cleaning events, with the visible line of truncation representing only the most recent event. 
The building was probably used for much longer than could be inferred from the thinness 
of the occupation deposit that was recorded in the field. 
The observations that some post pads lay on top of previously accumulated floor material, 
and that there were at least one or two episodes of post replacement or repair, also support 
the view that pit house G was in use for a long period of time. The actual lifespan of these 
timber posts is difficult to estimate because they were insufficiently preserved to enable the 
determination of the type(s) of timber used. The chemistry of different types of wood and 
different tissues within the same wood species (e.g. sapwood, mature outer heartwood, 
immature inner heartwood) makes their resistance to decay highly variable, and the speed 
of fungal decay in any wood species will also vary depending on the ambient temperature 
and moisture inside the building (Ridout 2000, 84-85, 138; Scott 1968, 13-18; Tsoumis 
1968, 191-192). Nevertheless, since the use-life of pit houses is an important aspect of 
their interpretation, and is especially relevant to the debate about whether or not they were 
used as temporary dwellings, an attempt will be made to estimate the lifespan of pit house 
G. 
The most abundant sources of building timber in Viking Age Iceland were birch (Betula 
pubescens Ehrh.) and driftwood. Both are strong, and make good building materials, but 
they have different resilience to decay, and therefore different life-expectancies. In outdoor 
experiments conducted in Britain, where the climate is moist and mild, birch posts lose 5 
cm of their diameter from fungal decay in less than 5 years, and are therefore classified as 
perishable (Agate 1986,37; Desch 1973, 111; Findlay 1962,6-8). However, since fungal 
decay is extremely slow when the moisture content of the timber is under 25%, birch posts 
that have been air dried and set indoors will last many years longer. When they are 
shielded from moisture by placing them on post pads, and by leaving air spaces between 
them and earthen walls, as they were in pit house G, they will survive longer still (Ridout 
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2000). No experimental data is available for driftwood, but since resistance to fungal 
infection is determined by the level of toxins in the wood, it may be assumed that the sea 
salts that have impregnated driftwood will impart on it a natural durability equivalent to 
that of European oak, yew, and chestnut - durable woods that take 15-25 years to lose 5 
cm of their diameter in outdoor British conditions (Agate 1986,37; Findlay 1962,6-8). 
Although experimental data is unfortunately not available for conditions inside buildings, it 
is reasonable to estimate that a 10 cm diameter air-dried birch post set in a post hole would 
lose half of its diameter to rot and would have to be replaced in 5-10 years, while a 
driftwood timber of the same size might last as long as 20-30 years. Similar posts set on 
post pads could conceivably last twice as long again. Therefore, the fact that there were 
one or two episodes of post replacement suggests that pit house G had been occupied for at 
least two or three decades, and if a more durable timber such as driftwood had been used, 
the pit house could have been occupied for most of a century. Taking into consideration 
both the lifespan of the posts and the multiple phases visible in the floor deposits, it is clear 
that pit house G had not been a temporary dwelling, occupied for only a couple of years. 
Rather, it had been one of several contemporary buildings - a distinct space on the 
farmstead at Hofstaoir for at least one generation. 
The integrated macroscale and microscale evidence from pit house G also brings into 
question another argument for the temporary use of pit houses: that their construction was 
simple and that they lacked elaborate furnishings. Although the building was small, and is 
very likely to have consisted of a single, open room, the evidence presented above suggests 
that the space within this room was carefully designed, highly organised, and provided 
with permanent furnishings from its inception (Figure 6.47). As already discussed, the 
walls were probably lined with wood panelling. The floor space was segmented into 
different activity areas, which were demarcated by physical barriers and which would have 
had different surface appearances depending on how the floors had been treated. These 
methods of differentiating space in the pit house would not only have structured the 
locations of different activities, but would have guided how people moved through the 
building, and may have provided visual cues about the types of activities that took place in 
each area. 
296 
W(")lj 
.a=;;Ji~Q;;;;J!!!!!!!~.;;;;;l~~pan911Ing 
earlh2 r 
sunJ...t? 
basin 
enlran~ 
lad,jf>r 
N 
A 
nngwall 
o 5m 
o Main floor deposit (context ga) 
D Ring wall (composed of upcast soil and turf) 
o Stone 
• Post hole 
Shallow pit (7-10 cm deep) 
o Depression formed by hearth stone (robbed) 
o Shallow depression . presumed post pad «5 cm deep) 
o Presumed structural post 
.-. 
t •• ..: Presumed post 
:.: Small stake or pin holes «1 cm diameter) 
-- Raised platform 
- - . Limit of floor covering/possible sill 
Figure 6.47 Interpretive plan of pit house G at Hofstaoir. 
The internal layout of pit house G, as interpreted here, was relatively symmetrical (Figure 
6.47). Like the main residential buildings discussed in Chapter 3, pit house G appears to 
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have contained three aisles, which ran parallel to the ridge of the roof and were separated 
by one or two roof-supporting posts. The central aisle served as the main corridor for foot 
traffic, from the centre of the south gable wall, where the entrance ladder is likely to have 
been, to the centre of the north gable wall, where a 1.5 m long strip that was protected from 
the accumulation of floor material suggests one of the possible locations of a warp-
weighed loom. It should be noted that vertical looms were not permanent, fixed features , 
but could be easily assembled and dismantled as needed (Hoffmann 1964, 31). Their width 
can also be adjusted as needed, simply by using shorter or longer horizontal beams and 
rods between the same two vertical uprights . 
The floor of this corridor had been heavily trampled and had been treated by spreading two 
types of materials: first a layer of herbaceous plant matter, and then wood ash and 
charcoal. In the northwest corner, this wood ash may simply have spilled out of the 
fireplace, and from there it may have been trampled up and down the central aisle; 
however, the evidence suggests that at least in the south half of the central aisle, the wood 
ash had been intentionally dumped. Both the herbaceous plant matter and the wood ash 
would have helped to keep the floors dry and comfortable: the strewn plant matter would 
have shielded feet from rising damp, while the wood ash and charcoal would have 
effectively absorbed moisture and odours. Besides this practical use, which was 
highlighted in the ethnoarchaeological study at I>veni (Chapter 2), it is worth remembering 
that wood ash and charcoal normally accumulated in the central aisles of Viking Age · 
houses as well, and may therefore have signalled the appropriate path for foot traffic 
through the building. The practice of depositing herbaceous plant matter and wood ash in 
the central aisle may therefore have been both practical and symbolic. It was a practice that 
is likely to have been repeated at least periodically, while the depth of accumulation was 
kept under control by occasionally shovelling out the deposit. 
The central corridor provided access to the more specialised activity areas in the east and 
west side aisles. The activity area in the southwest corner was a 'clean' sitting and working 
area in the sense that wood ash and substantial amounts of organic matter were prevented 
from accumulating on the floor surface. However, lye, an alkali solution that can be 
produced by mixing wood ash with water, and that was commonly used as a cleanser, 
appears to have been spilt here. The cluster of small holes in this area suggests that the 
floor was not covered by a wooden platform, like the east side of the building, but some 
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type of soft floor covering, such as rugs, fleeces, or skins, which would still pennit legged 
stools or benches, long distaffs and/or iron lamps to be pressed down into the floor surface. 
The work that was carried out in this area is likely to have varied and it is another place 
where a warp-weighted loom could have been set up as needed. On the north edge of this 
working area, there was an area where ash had been dumped, and where the floor deposits 
had been magnetically enhanced, either due to the presence of soil material from the base 
of the oven, and/or from the dumping of hot stones. It is possible that ash residues from the 
fireplace were temporarily stored here until they were needed to make lye, or to spread 
over the floor, or until they could be removed from the building. 
The specialised activity area on the east side of the pit house was also a 'clean' area, but 
the complete lack of floor material, artefacts; or small holes suggests that the floor in this 
area was protected by a raised wooden platform. The use of this area may have varied, but 
the concentration of soluble salts on the edges of the putative platform suggests that urine 
occasionally splashed onto the surface of the platform, and dripped over its edges. At least 
periodically this may have been a place where urine was heated and used to wash wool, 
dye wool and/or to full woollen cloth. The platform is also likely to have been used as a 
sitting and working area. If indeed there had been a loom against the north wall of the pit 
house, the north end of the platform would have been useful for standing on during 
weaving, especially when the weave was still high up, close to the beam (Hoffmann 1964, 
43). Numerous small holes in the central floor area beside the platform are probably where 
long distaffs and/or lamps had been pressed into the floor surface. In addition, the only 
concentration of unburnt bone in the building was in front of the north end of the platform, 
opposite the fireplace, where some fish bones had accumulated. These fish bones, in 
addition to the fragments of burnt bone that had been disposed of in the fireplace, suggest 
that meals were eaten here at least occasionally. Whether the platform on the eastern side 
of the building had ever been used for sleeping on can neither be proved nor disproved. It 
is possible, of course, that if extra space for sleeping was needed on the farmstead, this 
platform could have been used. 
The fireplace in the northwest corner of the pit house may have occasionally been used for 
food preparation, but this may not have been its primary function. As discussed in Chapter 
5, enclosed ovens of this kind would have given off little light, but they would have 
accumulated and slowly radiated heat, making them particularly effective for heating 
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buildings, for baking or slow roasting food, and/or fot heating stones in order to heat 
liquids. The small stones that clustered in and around the fireplace, many of which were 
fire-cracked, had undoubtedly been used as heating stones - probably for the heating of 
water and/or urine when it was needed for washing raw wool or woollen textiles, but 
possibly also for the heating of water used for personal washing. 
The idea that pit houses may have been used as bath houses remains the most difficult to 
substantiate - or refute - based on the archaeological evidence. Pit house G was definitely 
not used exclusively as a bath house, but there is no way to tell whether or not it was 
occasionally used as a place for bathing in addition to its other functions. Certainly, the 
temperature and humidity of the room could have been raised to appropriate levels. 
However, as discussed in Chapter 5, all the literary evidence for bathing dates to the 
twelfth and thirteenth centuries, and there is no evidence that 'bathing' in the modem sense 
of a full-body bath or a steam bath ever took place in the Viking Age (Olafsd6ttir 1974). 
Suffice it to say that if bathing ever did take place at Hofstaoir, pit house G is one of the 
most likely spaces for this activity. 
The use of overlapping macroscale and microscale datasets has made it clear that pit house 
G had been organised in a more sophisticated way, and had incorporated a greater variety 
of functions, than had been evident from the field evidence alone. It probably contained 
both permanent and movable furnishings, most of which could have had mUltiple 
functions, and composition of the floor deposit indicated that several different activities 
had taken place inside the building. The pit house appears to have functioned as a place for 
all stages of textile manufacturing, where raw wool was washed, spun, and woven into 
cloth, and possibly even dyed, but it was also a place where a meal was eaten at least 
occasionally. Although it cannot be proven, the presence of the fireplace and the platform 
suggest that the pit house could potentially have been used for cooking and sleeping as 
well. There is in fact no reason for these different functions to be mutually exclusive - pit 
house G could have been a textile manufacturing workshop during the day, as well as a 
building where a few members of the Hofstaoir household slept. 
Although pit house G may have been used primarily by women for the production of 
textiles and it seems likely that these women also ate meals in the pit house, it is of course 
impossible to know who may have used it as a residential building if indeed it was ever 
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used in that way. The platfOlm on the east side of the building could have held two to four 
sleepers, depending on whether basins of urine or water were also present, so it would only 
have been possible for a few household members to be accommodated here. Although 
modem standards of comfort cannot be imposed on Viking Age Iceland, it should be noted 
that while urine was present, and was being used for washing wool, the smell would have 
been pungent. At such times, the pit house would not have been an ideal choice for 
sleeping accommodation. Certainly the higher status members of the household - the 
landowner and his or her immediate family - would be unlikely to sleep in the pit house if 
there was space in the main residential building, and it is more likely to have been used in 
this way by members of the servile class. 
The final issue to address is the very particular form of the pit house. Just as the functions 
of the main residential buildings did not require them to have curved long walls (Chapter 
3), the functions of pit house G did not necessarily require it to be semi-subterranean. The 
insulating properties of the pit would have helped to conserve heat and to protect the 
building from draughts, but so too would the thick turf walls that normally surrounded the 
above-ground buildings on Icelandic farmsteads. In discussions of the functional advantage 
of sunken buildings in Scandinavia, England, and northwest Europe dating to the migration 
period, younger Iron Age, and early medieval period, it has often been claimed that semi-
subterranean buildings produced a more stable and humid environment - an environment 
beneficial for the weaving of flax, because textiles with linen warp threads had to be damp 
during weaving in order to remain workable (e.g. Bender J0rgensen 1986; Zimmermann 
1982). In Iceland, which is naturally humid anyway, there is as yet no experimental 
research to support the claim that pit houses contained a higher relative humidity than 
above-ground houses with thick turf walls. There is little doubt that if so desired, the level 
of humidity in these buildings could have been increased by sprinkling water on the lintel 
stones of heated ovens, but this effect would have been created by the ovens themselves, 
not by the semi-subterranean character of the buildings. However, compared to an above-
ground building, a pit house whose superstructure was surrounded by turf walls would 
undoubtedly have conserved heat slightly better. While a humid environment was not 
advantageous for the weaving of woollen textiles (Bender J0rgensen 1986), it would have 
been advantageous to be able to rapidly dry raw wool or textiles that had just been washed 
or dyed. A building that was small and partly below ground, which could be heated rapidly 
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and efficiently, would have served this purpose much more effectively than a larger, 
above-ground building, especially during the winter. 
It is also important to remember that the design, organisation, and use of built space cannot 
be understood simply on the basis of a universal 'commonsense' understanding of human 
nature. Rather, practical and utilitarian issues, environmental constraints, historical 
traditions, belief systems, traditional knowledge and values, and the desire to communicate 
information about power, status, plivacy, or function can have varying degrees of influence 
on the design and daily use of the built environment depending on the cultural-historical 
context (Parker Pears on & Richards 1994a, 1994b; Rapoport 1980; Tanner 1991). 
Icelandic and mainland Scandinavian pit houses would have been half the height of other 
farm buildings, and this visual distinction may have meant or communicated something to 
Viking Age Scandinavians - perhaps about the functions of the buildings, or who used 
them. If the later Iron Age and Viking Age pit houses in Scandinavia were commonly used 
for weaving, as has been suggested (e.g. Bender Jyjrgensen 1986; Mortensen 1997), it is 
possible that Icelandic pit houses represented the continuation of a very long-standing 
cultural tradition that the appropriate space for textile production was in semi-subterranean 
buildings. It is also possible that this distinctive building form had some symbolic 
significance. In Old Norse Eddic poetry, both spinning and weaving were associated with 
the nomir, mythological female figures who lived below the roots of the mythical world 
tree, Y ggdrasil, and who spun and wove the fates of men (Larrington 1996, 278). There 
may therefore have been a cognitive association between textile production, women, and 
subterranean space that continued to play itself out in Iceland until pit houses went out of 
use in the twelfth century. 
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CONCLUSION: 
HOUSES, HOUSEHOLDS, 
AND EARLY ICELANDIC SOCIETY 
7.1 VIKING AGE HOUSES AND PIT HOUSES 
This thesis set out to contribute new archaeological evidence to the debate about how early 
Icelandic society was constituted and organised, and how it developed over the course of 
its first 200 years. In order to do this, it has examined Viking Age residential architecture 
at new levels of detail and with new methods: at the microscale, to enhance the 
interpretation of activity areas, and at the macroscale, to permit the comparison of houses 
and the detection of patterns in architectural form. At the microscale, geoarchaeological 
and microrefuse analyses have been applied to the detailed study of one house and one pit · 
house in order to obtain more information about the structure and composition of their 
floor deposits. By interpreting the results of these analyses in light of floor formation 
processes observed in early twentieth-century turf buildings in Iceland, it has been possible 
to provide new insights into the types of activity areas that existed and the floor 
maintenance practices that were used in Viking Age residential buildings. At the 
macroscale, building plans and space syntax analysis were used to compare the 
appearance, function, accessibility, and aITangement of activity areas. The integration of 
these different techniques and scales of analysis proved to be crucial for the interpretation 
of how households organised their social and economic activities. They also shed new light 
on the cultural identity of the earliest settlers, the size and complexity of their households, 
the degree of stratification in early Icelandic society, and how this society developed over 
the course of its first 200 years. 
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The macroscale studies of Viking Age houses and pit houses, which were detailed in 
Chapters 3 and 5, revealed that both types of residential buildings conformed to some 
extent to cultural norms. In the main residential buildings, it was the public parts of the 
house - those visible from the outside and readily accessible by visitors entering by the 
main door - that adhered to the norms, while the rooms more likely to have been for 
private use exhibited more variation. There was a common consensus in Viking Age 
Iceland that the most appropriate way to construct the main residential building was to give 
it curved long walls and three inner rooms: a large central room with three aisles, a central 
hearth and two sitting/sleeping areas against the long walls (often slightly elevated), and 
two smaller gable rooms that were physically separated from the large central room by 
entrance vestibules or passageways (transitional spaces). 
The central room was used as the main living room in the house. As the largest room, and 
often the only room with sitting/sleeping areas and decorative wainscotting, it was also the 
only room in the house that could conceivably have been used for the entertainment and 
accommodation of guests. As the public face of the house, and the room where social 
interactions between visitors and householders took place, it was probably the most 
important setting for the expression of group affiliation. The fact that these living rooms 
adhered so closely to a cultural norm suggests that early Icelanders - regardless of their 
original cultural identity - made a deliberate attempt to integrate culturally. 
In contrast, the gable rooms of Viking Age houses varied greatly in their form and 
function, containing either a small hearth, a cooking pit, a barrel pit, a small 
sitting/sleeping platform, or no diagnostic features. They were either physically segregated 
from the central living room or had to be accessed via the living room, and access to them 
appears to have often been restricted, either by a door or by a visual cue such as a step or a 
threshold. Gable rooms are therefore likely to have been more private spaces, used for 
more specialised domestic activities, and it is possible that the differences in these rooms 
represent the private expression of differing cultural or familial traditions. 
The other main type of residential building on Viking Age farms, the pit house, did not 
have as standardised a layout as the main residential building. Nevertheless, the fact that 
pit houses had many features in common suggests that they were used in similar ways, and 
that there some level of consensus about how these buildings should appear - a least from 
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the outside. They were small, semi-subterranean buildings, usually without a visible 
entrance in the cut of the pit, and had therefore been accessed from ground level by means 
of a wooden ladder or steps. Without exception they had a fireplace in one corner or 
against one wall, usually a stone slab-built oven, and many also contained evidence for 
sitting/sleeping areas along one or two walls. An unusual feature of pit houses is that their 
floors often contained an abundance of small holes that had probably been created by a 
narrow, rod-shaped object, such as a stool, lamp stand, or long distaff. The most common 
finds in pit houses were bones, heated (fire-cracked) stones, and artefacts related to textile 
production, especially loom weights. Viewed as a whole, the field evidence suggested that 
pit houses were probably multifunctional buildings, small living rooms or dwellings used 
by a few members of the household, where spinning and weaving often took place. 
The two residential buildings examined in detail in this thesis - the house at Aoalstneti 14-
18 and pit house G at Hofstaoir - conformed to these cultural norms, and there was nothing 
in the field evidence that suggested anything unusual about their form, features, or finds. 
However, detailed geoarchaeological studies of their floor deposits revealed that these 
buildings were more complex and incorporated more functions than had previously been 
recognised in other Viking Age buildings. At Aoalstneti 14-18, for example, 
micromorphological analysis confirmed that there had probably been a raised wooden 
platform in the central living room, next to the western long wall. However, it also 
revealed new information about the use of space: that there had been a sitting/sleeping area 
against the eastern long wall containing grass bedding, that sheep dung had been stored 
(probably for fuel) just north of the central hearth, and that the northern gable space had 
been used as a penning area for small animals and possibly occasionally as a lavatory. The 
geochemical analysis of the floor deposits largely confirmed the field descriptions of the 
floor layers, but, surprisingly, it also revealed that salts had been deposited in the floor of 
the southeast corner of the house, in the vicinity of a barrel pit, probably because the small 
room in this corner had been used for washing, fulling, and/or dyeing wool in urine. By 
identifying a sitting/sleeping area with organic bedding materials in the central living 
room, and a wool processing area and an animal penning area in the gable rooms, the 
geoarchaeological study at Aoalstrreti 14-18 made a major contribution to the 
understanding of how social and economic activities in the house had been organised. 
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These results of the geoarchaeological study conducted at Aoalstneti 14-18 were 
significant, not only because these activity areas could not have been distinguished on the 
basis of field evidence alone, but because they had not previously been identified in any 
other Viking Age house in Iceland. Moreover, the geoarchaeological study revealed that 
the gable spaces in Viking Age houses could have been used even more flexibly than 
previously thought. The study raised new possibilities for the interpretation of activity 
areas in other houses. For example, it is possible that at least some of the barrel pits in 
other Viking Age houses were used to store urine or water, rather than dairy products, and 
that the spaces associated with them were used for washing, fulling, and/or dyeing wool 
rather than for food storage and preparation, as previously believed. In addition, it is 
possible that some of the gable rooms that lacked diagnostic features could have been used 
for penning small animals or could have contained sitting/sleeping areas made up of 
organic bedding materials . 
In pit house G at Hofstaoir, microscale geoarchaeological and microrefuse analyses 
contributed to an understanding of the lifespan of the building as well as its function. 
Micromorphological analysis revealed that the floor deposit contained a discontinuity -
probably due to a cleaning event - and thus dispelled the notion that the apparently thin 
floor layer might indicate temporary occupation. At the same time, the distribution of 
minute bones in the floor deposits indicated that meals had been taken in the building, and 
the concentration of soluble salts in the floor deposits indicated that the eastern side aisle; 
where there had probably been a raised wooden platform, was probably the location of 
wool-washing activities using urine. Since there was field evidence for spinning and 
weaving activities as well, pit house G at Hofstaoir appears to have been used as a 
workshop for all stages of textile production. Based on the combined evidence of the 
building's features and the composition of its floor deposits, pit house G may be 
interpreted as a multifunctional building: a workroom for all stages of textile production, 
but also a small living room, and possibly even a sleeping place for a few members of the 
household. The detailed analysis of Hofstaoir pit house G therefore supported and 
extended the interpretation that had been drawn from a close examination of the field 
evidence, suggesting that greater weight should be placed on the role of pit houses as 
workshops for all stages of textile manufacturing. 
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7.2 EARLY ICELANDIC HOUSEHOLDS 
By designing and constructjng houses and pit houses that so closely adhered to an accepted 
norm - at least in the outer appearance of buildings and in the publicly-accessible rooms -
the households that settled Iceland in the late ninth and early tenth centuries appear to have 
been expressing their affiliation with the dominant cultural group. Based on a comparison 
of residential buildings across northern Europe, this dominant group is most likely to have 
originated in southwest Norway and/or the Norwegian colony on the Faroe Islands. Too 
few pit houses have been found in Norway (and none in Faroe) to draw the same 
conclusion for this house type, but pit houses similar to the Icelandic ones have been found 
throughout Viking Age Scandinavia, where, like the Icelandic ones, they were commonly 
used for weaving and/or as small dwellings (Bender J(ZIrgensen 1986; Mortensen 1997). 
There is therefore little material support for the recent suggestion that pit houses might 
have been an expression of Slavic cultural identity and that Iceland's settlers might not 
have been uniformly Norse (e.g. UrbaiJ.czyk 2002, 2003). Intuitively, it does of course 
seem likely that settlers came to Iceland from other parts of northern Europe, but if they 
did they quickly adopted Scandinavian styles of house-building in order to integrate with 
the dominant cultural group. 
The households that settled in Iceland in late ninth and early tenth centuries appear to have 
been similar in size and complexity. Initially, the size of the main residential buildings (and 
most importantly, the size of the central living rooms) varied by only a few metres, 
indicating that most farmsteads could have accommodated roughly the same number of 
people. Pit houses, which frequently contained evidence for small sitting/sleeping areas 
and for domestic activities such as food consumption, could also have accommodated a 
few members of the household. However, the small size of these buildings, and the 
possibility that urine for wool-washing was stored in at least some of them, makes it 
unlikely that they would have been used as dwellings by anyone except for servants or 
slaves. The fact that pit houses ceased to be used in the twelfth century, at the same time 
that historical sources suggest slavery disappeared from Iceland (Agnarsd6ttir & Arnason 
1983; Foote 1977; Karras 1988), does SUppOlt the idea that these buildings were used as 
slave accommodation. Although slaves could also have been housed in the living room of 
the main residential building, the presence of pit houses on most Viking Age farms 
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suggests that it was common for households to include a few slaves who were housed 
separatel y. 
The addition of small annexes to some Viking Age houses suggests that that some 
households experienced an increase in size and complexity over time. These additional 
rooms could function as food storage or preparation areas, cooking rooms, or small living 
rooms, and those with sitting/sleeping areas could also have provided additional 
accommodation for a few members of the household. The fact that they were always 
placed in the 'deepest' parts of the house, so that they could only be accessed through the 
central living room or the back gable room, and the fact that their accessibility was usually 
controlled by a door, makes it likely that they were private spaces. The presence of 
annexes suggests that the household was expanding in order to accommodate more 
dependents (e.g. servants or slaves), but since they were unlikely ever to have been seen by 
visitors to the house, they probably do not indicate an increase in the status (or desired 
status) of the household. 
7.3 EARLY ICELANDIC SOCIETY 
The earlier Viking Age houses in Iceland are so similar in size and complexity that there 
appears to have been little difference in the wealth or status of the heads of the households. 
This does not necessarily mean that all farms were equally wealthy; indeed, this seems 
unlikely considering the uneven distribution of good quality land and natural resources in 
Iceland. However, it does suggest that no one farmer was significantly more wealthy or 
powerful than any other - or at least that no one farmer was wealthy enough to build an 
ostentatious house capable of accommodating a large retinue. This would appear to 
contradict one of the models of early Icelandic society that has recently been developed on 
the basis of late medieval written records and settlement patterns: that Iceland had an 
entrenched social hierarchy from its very inception due to the ability of a few early 
pioneers to claim large tracts of the most productive land (Vesteinsson 1998; Vesteinsson 
et al. 2002). According to this view, a few farmers at the top of the social hierarchy were 
able to gain control over a large number of people by renting or giving away land from 
their estate - thereby binding lesser farmers by ties of ownership and obligation. There is 
so far no evidence in the settlement record of Viking Age Iceland to support this view. 
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Rather, the evidence from the residential architecture supports an alternative model - that 
early Icelandic society was relatively egalitarian, and that most farmers probably owned 
their own economic resources. 
There is evidence that this situation changed in the later tenth and eleventh centuries, 
however. At this stage, there are at least two farms that appear to be expressing a higher 
status through their residential architecture: Herj6lfsdalur, in the Westmann Islands, and 
Hofstaoir, in Myvatnssveit. At Herj6lfsdalur, the main residential buildings were not 
particularly large, but there were separate cooking buildings, each with several cooking 
pits, which suggests that the houses were occasionally used as feasting halls. Hofstaoir AB, 
on the other hand, was converted from a house of average size (c. 16 m) to an immense 
structure 36 m long, making it twice the size-Of any other Viking Age residential building. 
In addition, three large annexes were added to it, which dramatically increased the private 
space at the back of the house. Hofstaoir AB was clearly designed to accommodate a large 
household as well as a large number of guests, and there is little doubt that it was a 
chieftain's residence. 
Although the faunal assemblage is in every other way similar to other farms in the Myvatn 
region (i.e. no unusual amount of beef consumption or feasting), there was unique evidence 
for the ritual killing and display of cattle at the site, making it likely the status of this 
chieftain was intimately related to pagan ritual activity (Frioriksson et al. 2004). The -
source of his wealth, however, is a matter for debate, since Hofstaoir itself is not situated 
on sufficiently productive land to support a large household or a large number of guests. It 
seems likely that the chieftain who built this house had acquired capital by looting abroad, 
or by asselting ownership and rental rights over other farmland and natural resources in the 
vicinity of Lake MYvatn. Therefore, rather than there being an entrenched social hierarchy 
in Iceland from the time of the initial land-taking, social stratification appears to have 
developed in the later tenth and eleventh centuries, when all available farmland was 
already occupied and there was probably increasing tension over the unequal distribution 
of land and natural resources. In the Myvatn region, at least, there appears to have been a 
power struggle that was won by the farmer at Hofstaoir. 
309 
7.4 DIRECTIONS FOR FuTURE RESEARCH 
Any power struggles that may have taken place towards the latter part of the Viking Age 
would have been dwarfed by the social and economic upheavals that occurred in Iceland 
during the twelfth and thirteenth centuries, and the techniques used in this thesis have the 
potential to contribute to an understanding of these dramatic changes. Christianity, which 
had been introduced to Iceland c. 1000 AD, began to be institutionalised in 1097 AD with 
the passing of the tithe law - the first universal tax to be placed on Icelandic society 
(Vesteinsson 2000, 67-92). The private ownership of churches and the practice of 
bequeathing land to the Church allowed enterprising farmers to become extremely wealthy 
on the back of this tax, a factor that contributed to a rise in social differentiation. The 
written sources indicate that in the twelfth century a large proportion of farmers were 
tenants to either great secular estates or church-estates, and that society was becoming 
increasingly hierarchical as chieftaincies (goooro) became concentrated in the hands of a 
few aristocratic families. As the most powerful families acquired authority over large 
territories, the sources describe an increasing number of armed conflicts between rival 
chieftains (J6hannesson 1987; Karlsson 2000; Thorlaksson 2000). It is possible - even 
likely - that the increasing social stratification evident in the written sources will be 
reflected in contemporary residential buildings. A study of twelfth- and thirteenth-century 
houses therefore has the potential to reveal new information about the timing of these . 
social changes and how power may have been negotiated in the public spaces of the home. 
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ApPENDIX 1 
DATING EVIDENCE FOR EARLY ICELANDIC HOUSES 
INTRODUCTION 
This appendix contains an assessment of the dating evidence for Viking Age and early medieval 
houses in Iceland. It utilises all of the available radiocarbon dates, datable tephra layers, and 
datable artefacts, and where relevant it also takes into consideration the stratigraphic relationship 
between the house and other features on the site. Even though thirteenth- to fourteenth-century 
texts such as Landnamab6k and the sagas have frequently been used to date Icelandic settlement 
sites in the past (e.g. Eldjam 1943; Olafsson 1980), they are considered unsuitable here because it 
is impossible to relate a building in the archaeological record to a character in the written sources 
(for a review see Frioriksson 1994). 
In the archaeological literature, house form/typology has also frequently been used as dating 
evidence (Olafsson 1992; e.g. Stenberger 1943b; for a review see Vesteinsson 2004b). Typo-
chronogical sequences for Viking Age to later medieval houses have been put forward, for 
example, by Olafsson (1982), Agustsson (1987) and Hallgrfmsdottir (1987). Since the goal of the 
present work is to re-assess the independent dating evidence for houses, these previously conceived 
typologies are not used here - at least in so far as they regard Viking Age and early medieval 
houses. However, the introduction of a central corridor in residential buildings in the 14th_15th 
centuries appears to be well-supported by independent dating evidence, and is not under dispute 
(e.g. Forna-La, GrOf, Kuabot, Storaborg, Eldjarn 1951; Gestsson 1959; Gestsson et al. 1987; 
Sncesdottir 1991). All of the buildings included in this study can confidently be said to pre-date this 
major architectural innovation, and therefore pre-date the 14th century. Houses for which there is no 
independent dating evidence have been attributed the broad date of '<13 th c'. 
CONVENTIONS 
Radiocarbon Dates 
Radiocarbon dates are provided in both uncalibrated radiocarbon years BP and in calibrated 
calendar years AD (1 and 2 cr ranges) except where the uncalibrated date was not provided by the 
excavator. Radiocarbon lab numbers are provided wherever possible, and in cases where these 
were not available, the sample number or terminology used by the excavator is used. For 
radiocarbon assays on animal bone, 813C (±0.2%o) values are provided wherever possible; only 
those samples containing 95-100% terrestrial carbon were used for calibrated dates. Radiocarbon 
calibrations were performed by OxCal Version 3.10 (Bronk-Ramsey 1995, 2001) using 
atmospheric data by Reimer et al. (2004). 
Tephrochronology 
Dates of tephra layers are prefaced by the standard letter(s) used to designate the volcano 
responsible for the eruption (e.g. H-ll04 for the Hekla eruption of 1104 AD), except for those 
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cases in which the name of the volcano was not provided in the publication or report. In cases 
where the date of the eruption can only be estimated, the - symbol is used (e.g. K-1000 for the 
eruption of Katla in circa 1000 AD). The dating of the so-called landnam tephra layer (produced 
by the Veioivotn system, and variously referred to as 'V' , 'Vo', 'LNL', 'LNS', 'VIIa+b' or the 
'settlement layer' in the literature) to 871±2 AD follows the analysis of the GRIP ice core by 
Gronvold et al. (1995), but it should be noted that the analysis of the GISP2 ice core gives an 
alternative date of 877±4 (Zielinski et al. 1997). The dating of the geochemically similar 
VeiOivotn-Dyngjuhals tephra layer in northeast Iceland to the tenth century follows Sigurgeirsson 
et al.(2002). The dating of early tenth-century Eldgja eruption follows the most commonly accepted 
date of 934±2 AD (Hammer et al. 1980), but it should be noted that a date of 938±4 is also possible 
(Zielinski et al. 1995). The identification of the light grey/white tephra layer in the I>j6rsardalur as 
H-I104, and the dark grey tephra layers as H-1300 and H-1341 is based on 1>6rarinsson (1968). The 
black Katla layer at Herj61fsdalur (also called 'SAS' or 'K-Vl' in the literature) was dated to 898-
934 AD by Larsen (cited in Hermanns-Auoard6ttir 1991; 1984), and is here called K-900. 
Datable Artefacts 
Unfortunately, most objects found on settlement sites did not undergo significant stylistic variation 
during the Viking Age or medieval period, and are therefore unsuitable for dating. Use has been 
made of those few objects with datable styles and applied art. For artefacts from the I>j6rsardalur 
settlements, the styles and dates were often clarified by reference to Gfslad6ttir (2004). The 
typology and dating of beads follows Callmer (1977) and Hreioarsd6ttir (2005). The dating of 
combs follows Ambrosiani (1981), Flodin (1989), MacGregor (1999), and Wiberg (1977; 1979; 
1987), and benefited from the expertise of Steven Ashby (pers. comm.). The typology and dating 
of ringed pins follows Fanning (1994), and that of sword hilts follows Peters en (1920). Although it 
was tempting to apply the spindle whorl typological sequence developed for Anglo-Scandinavian 
York as suggested by Forster (2004), this sequence was derived from the local Anglian tradition, 
and may not be applicable beyond the YorkshirelLincolnshire region (Walton-Rogers 1997). In 
western Norway and the North Atlantic region, the same spindle whorl forms are found throughout 
the Viking Age and medieval periods, making this artefact type unsuitable for more precise dating 
(H!2Iigard-Hofseth 1985; 0ye 1988; Smith et al. 1999). Likewise, steatite (soapstone) vessels were 
imported to Iceland throughout the Viking Age and medieval periods, and fragments are only 
rarely large enough to determine the vessel form and approximate date (Forster 2004). One 
exception is the laminar schistose steatite bakestones that were used for making flatbread, which 
were produced in Norway from c. 1100 AD (Weber 1999). 
Table AI. Dating evidence for Viking Age and early medieval houses in Iceland. 
Building Dating Methods Re-assessed 
Date (Century) 
1 AOalstrceti 14-18 
House C14: 10'" 
AMS dates on charred barley from hearth of AIJalstrcetl14-16: 
AAR-7610 : 1102±35 BP Cal 10: (26.2% probability) 895-925 AD 
(42.0% probability) 935-985 AD 
20: (95.4% probability) 870-1020 AD 
AAR-7611 : 1092±39 BP Cal 10: (24.1 % probability) 895-925 AD 
(44.1 % probability) 935-995AD 
20: (95.4% probability) 870-1030 AD 
AAR-7612 : 1150±36 BP Cal 10: (1 .7% probability) 780-790 AD 
(9.3% probability) 820-850 AD 
(57.1 % probability) 860-970 AD 
20: (95.4% probability) 770-980 AD 
AAR-7613 : 1087±35 BP Ca110: (22.7% probability) 895-925 AD 
(45.5% probability) 940-995 AD 
20: (95.4% probability) 890-1020 AD 
AAR-7614: 1218±40 BP Ca110: (7.2% probability) 720-740 AD 
(61.0% probabili!Yl770-880 AD 
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2 
3 
4 
Building Dating Methods 
AAR-7615: 1153±36 BP 
AAR-7616 : 1129±35 BP 
AAR-7617: 1152±36 BP 
20: (95.4% probability) 680-900 AD 
Ca110: (2.0% probability) 780-790 AD 
(11.0% probability) 810-850 AD 
(25.6% probability) 860-900 AD 
(29.7% probability) 910-970 AD 
20: (95.4% probability) 770-980 AD 
Cal 10: (68.2% probability) 885-975 AD 
20: (1 .6% probability) 780-790 AD 
(93.8% probability) 800-990 AD 
Ca110: (1.9% probability) 780-790 AD 
(10.5% probability) 810-850 AD 
(55.8% probability) 860-970 AD 
20: (95.4% probability) 770-980 AD 
~dmrorftilruda(:mfj.QClf..atOE}o1I;Rn-tI:v (3XQ : o.br!ia:tl2p1b~ 
AAA-761O 1 1 02±~BP , i ~ j t AAA-7611 11092±39BP 
AAA-7612 1i1 50±36BP ., ..... -
AAA-7613 1b87±35BP 
1- -. j ~ I 
l~ 
- ...... - .- -. J AAA-7614 1218±40BP 
AAA-7615 1153±36BP .1 ••• t t 
AAA-7616 112B±35sP -. t ........ -
~ t 
- i I AAA-7617 1i152±36BP I ...;.-. 
400 600 800 1000 1200 
Calibrated date />D 
Charcoal from the wood-chip floor in the annexe at A(Jalstuetl18: 
U-2592 : 1140±80 BP Ca110: (2.9% probability) 780-790 AD 
(65.3% probability) 800-990 AD 
20: (95.4% probability) 680-1030 AD 
500 1000 1500 
Calibrated date />D 
Radiocarbon dates on birch charcoal gave an average terminus ante quem of 
780 AD, and are therefore likely to represent old, dead wood (Sveinbj6rnsd6ttir 
et al. 2004). Radiocarbon dates on the charred barley grains provide the most 
reliable date, with an average terminus ante quem of 890 AD. The main house 
and its southern annex are most likely to date to the late 9th_10th c. 
Tephra: V-871 was below the floor and some accumulated soil, as well as in 
the wall turf. The house was therefore built a few years after the deposition of V-
871, but it is difficult to estimate soil accumulation rates. The early 10th c is the 
best estimate. 
Artefacts: Datable artefacts from the floor of the house inciude a polychrome 
glass bead (Callmer type B6100) that is most common from 885-915 AD, and 
continued to be made until 980 AD. A glass vessel fragment with 'grare' 
decoration, and a lead and copper alloy weight also date to the 9th_10t c. 
(HreiOarsd6ttir 2005; Mehler 2002; Nordahl1988; Roberts 2004; Roberts et al. 
2003; Roberts et al. 2002; Sveinbj6rnsd6ttir et al. 2004) 
Aslakstunga Innrl 
House There is no independent dating evidence. Like the other houses in the 
pj6rsardalur, this house was probably abandoned by the 13th c. 
(Bruun 1928; Erlingsson 1899) 
Aslakstunga fremrl 
House There is no independent dating evidence. Like the other houses in the 
pj6rsardalur, this house was probably abandoned by the 13th c. 
(Erlingsson 1899; Stenberger 1943a) 
Bergjlorshvoll 
House 'above 
the burnt layer' 
C14: 
Birch charcoal (K-589) and charred barley (S-66) from the byre below the 
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Re-assessed 
Date (Century) 
<13'" 
<1 3 
12'",13'" 
5 
Building 
BessastaOir 
House H19 
----~--------~----------------~~ 
Dating Methods 
house: 
K-589 : 1010±100 BP 
S-66: 920±60 BP 
Cal 10: (5.2% probability) 890-920 AD 
(63.0% probability) 950-1160 AD 
20: (95.4% probability) 770-1230 AD 
Cal 10: (68.2% probability) 1030-1170 AD 
20: (95.4% probability) 1010-1260 AD 
~am"Q"I'IR:mrI!ll."(~PQII..atoltcril~(a:nt ; gJ)r:5~t2rrd>UlJtdTa( 
K-589 1010±100BP r -,--- ~ 1- T ~ -r 
- . 
S-66 920±60BP 
500 1000 1500 
Calibrated date AD 
The byre below the house is most likely to date to the 11th_12th c. Based on 
accumulated soil between the byre and the house, Eldjarn and Gestsson (1952) 
estimated that the house must post-date the byre below it by 50-100 years. Soil 
accumulation rates are difficult to estimate, but the house is most likely to date to 
the 12th_13th c. 
Artefacts: Datable artefacts include a piece of a bone comb (not pictured and 
cannot be dated closely) and spindle whorls of broad Viking Age/early medieval 
date. 
(Eldjarn 1961 b; Eldjarn & Gestsson 1952; Frioriksson 1960; McCallum & Dyck 
1960; Tauber1960) 
C14: 
AMS dates on charred barley grains (ICE-1), charred chickweed seeds 
(ICE-2), and uncharred chickweed seeds (ICE-3) from the floor: 
SFU ICE-1 : 1020±30 BP Ca110: (68.2% probability) 990-1030 AD 
20: (1 .8% probability) 900-920 AD 
(88.4% probability) 960-1050 AD 
(4.2% probability) 1090-1120 AD 
(1.0% probability) 1140-1150 AD 
SFU ICE-2 : 1020±40 BP Ca110: (67.1% probability) 970-1040 AD 
(1 .1% probability) 1110-1120 AD 
20: (5 .1% probability) 890-920 AD 
(75.4% probability) 940-1060 AD 
(14.9% probability) 1080-1160 AD 
SFU ICE-3 : 1080±30 BP Ca110: (19.9% probability) 890-920 AD 
(48.3% probability) 940-1020 AD 
20: (95.4% probability) 890-1020 AD 
~d.i'ltoTAiTDl:i.!ll(~~l/llOBu1I;I'\mqI(a:xQ:o.b l:S~t2p'dluQ:tro1 
~FU~CE-1 ~ 020±:mBP ~ - - -' -=- _ -
SFU ICE-2 1020±40BP "' ., 1 -. - ~ 
SFU ICE-3 '1 O8O±3clBP , I A .• 1 .. 
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Calibrated date AD 
The house is most likely to have been occupied in the late 10th-early 11th c. 
Tephra: V-871 in wall turf; a tephra dating to 920 in fill of ditch associated with 
the house; a tephra dating to 1230 overlies the building. 
Artefacts: Datable artefacts from the floor of the house include a yellow glass 
bead of Call mer type E030, which dates from 915 AD, and is most common from 
950-960 through the remainder of the Viking Age 
(Garoar Guomundson, pers. comm., Hreioarsdottir 2005; Nelson & Takahashi 
1999) 
Re-assessed 
Date (Century) 
10'" -early 11 
Pit house H20 No independent dating evidence is available, but the pit house is associated with late 9'"_11'" 
the earliest phases of the site. 
(Garoar Guomundsson, pers. comm.) 
6 B61staOur 
'North' house Artefacts: None of the finds are datable, but the assemblage has a whole has a <13'" 
medieval character. 
(Orri Vesteinsson, pers.comm., poroarson 1932) 
'South' house Artefacts: Potentially datable artefacts include an arrowhead, spindle whorls, <13'" 
and a lead and copper alloy weight, but the pictures in the publication are not 
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p 
Building Dating Methods Re-assessed 
Date (Century) 
adequate to assess typologies. They can provide a broad Viking Age/early 
medieval date. 
(l:>orOarson 1932) 
7 BreiOavfk 
Annexe of Tephra: H-1300 was above the building. <13 
house T~ere was no other independent dating evidence. 
(Olafsson 2001 b) 
8 EirfksstaOlr 
House C14: 10'" 
AMS dates from birch charcoal from hearth H: 
AAR-3963 : 1115±37 BP Cal 10: (68.2% probability) 890-975 AD 
20: (3.0% probability) 810-850 AD 
(92.4% probability) 860-1020 AD 
AAR-4743a : 1150±30 BP Ca110: (0.7% probability) 780-790 AD 
(5.7% probability) 820-840 AD 
(61.8% probability) 860-970 AD 
20: (95.4% probability) 770-980 AD 
AAR-4743b : 1120±30 BP Ca110: (10.8% probability) 890-905 AD 
(57.4% probability) 910-975 AD 
20: (1.8% probability) 820-850 AD 
(93.6% probability) 860-1000 AD 
~dmtcrriUmdlt(3D4.cw:::m'tdKl~F9nI:¥(:m:t : a.b,-Sa1t2Ifd1uQdnr( 
,-, ~ ~ ....... -,---------- ~,-
AAR-39p3 1115±37BP , 
I 
AAR-47f.3a 115O±30cip i!l 1 ~ •• ~ ~ .-
MJH7f 3b 1120±30~P I ..... ' : 
I 
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Calibrated date AD 
On the basis of C14 dates, the house is most likely to date to the late 9th_10th c. 
Tephra: V-871 was 6 cm below the building, which suggests that some time is 
likely to have passed between the deposition of the la¥ter and the construction of 
t~e house. The building is most likely to date to the 10 h c. 
(Olafsson 1998, 2001a) 
Pit house Artefacts: Potentially datable artefacts include spindle whorls, but these have 9 _10'" 
yet to be published. 
Overall assessment: It is most likely that the pit house is contemporary with the 
house. 
(Olafsson 2005) 
9 Gjaskogar 
House Tephra: A thick tephra layer presumed by Eldjarn (1961) to be H-1104 is above 11"'-13'" 
a 12-15 cm thick layer of aeolian silt. However, this tephra was multi-layered, 
and contained within it layers of darker soils, which indicates that it was not the 
result of a Single depositional event. Vilhjalmsson (1989b) suggests that it could 
have been re-deposited much later than 1104. 
Artefacts: The potentially datable artefacts are the spindle whorls, which 
provide a broad Viking Age/early medieval date. 
Overall assessment: Although Eldjarn believed that the house must have been 
abandoned in the 11 th c, the possibility that the tephra layer was re-deposited 
means that the house could have been abandoned as late as the 12th_13th 
century, when many other houses in the I>jorsardalur were abandoned. 
(Eldjarn 1961 a) 
Pit house Stratlgraphy: The pit house is below the house. 10 _11'" 
Overall assessment: There is no independent dating evidence for the pit 
house, but it must pre-date the house. 
(Eldjarn 1961a) 
10 Glaumbcer 
House C14: 11'" 
AMS date on a cattle bone from the house floor: 
(5 t3C -21.3 (fully terrestrial) 
Beta GB-16 : 1017±56 BP Ca110: (2.6% probability) 900-920 AD 
(49.9% probability) 970-1050 AD 
(15.7% probability) 1090-1 150 AD 
20: (95.4% probability) 890-1160 AD 
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11 GoOataettur 
House 11 
12 GranastaOir 
House 9 
Pit house 3 
Dating Methods 
~dEttmAlmr6l8t:m4t,OQflOlO&a1IF\J'nE¥(:i!XQ : ab(:5I1:1I2~~ 
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Calibrated date /lD 
The house is most likely to date to the late 10th-early 11th c. 
Tephra: V-D-1000 in the wall turf; house collapsed before the deposition of H-
1104. 
(Douglas Bolander, pers. comm., Steinberg 2004) 
C14: 
Birch charcoal from the floor of the house: 
St-3604 : 980±100 BP Calla: (68.2% probability) 970-1180 AD 
20: (95.4% probability) 860-1270 AD 
500 1000 1500 
Calibrated date /lD 
Based on this C14 date, the house is most likely to date to the 11th_12th c. 
Tephra: 0-1362 covered the house some time after it was abandoned 
Artefacts: Datable artefacts include a 10th_11th C gaming piece, and a 
Norwegian schist bakestone that begins to be exported around 1100 AD. 
Overall, the artefacts suggest that the house spanned the llth_l2'h c. 
(Eldjarn 1989) 
C14: 
Birch charcoal from central hearth: 
KI-2855: 1032±80 BP Calla: (55.6% probability) 890-1050 AD 
(12.6% probability) 1080-1150 AD 
20: (95.4% probability) 800-1190 AD 
KI-2856 : 111 0±60 BP Call a: (68.2% probability) 880-1020 AD 
20: (95.4% probability) 770-1030 AD 
KI-2855 1032±80-B~Pf::1 =-.=-__ -=-::-:=-==~'!.!~~~' -:---=-_-:-' _ 
KI-2856 1110±60Br ~ ... seJ 
I 
500 1000 1500 
Calibrated date /lD 
The house is most likely to date to the 10th-early 11 th c. 
Tephra: V-871 was in the wall turf; H-ll04 was above the house, and the house 
had collapsed a considerable time before it fell, probably in the late 10th or early 
11th c. 
Artefacts: Datable artefacts included a rock-crystal bead (Callmer type SOll) 
that was produced throughout the Viking Age but was most common in the 10th 
c, and a blue glass bead (Call mer type A 177) that gives a broad Viking Age 
date. Although Einarsson (1995) classifies the horn comb fragments as 
Ambrosiani type B (10th_llth c), they appear to be too fragmentary to classify. A 
spur provides a broad Viking Age date. 
(Einarsson 1995; Hreioarsd6ttir 2005) 
C14: 
Birch charcoal from floor and 'behind wall': 
KI-3254 : 1070±49 BP Calla: (14.9% probability) 890-920 AD 
(53.3% probability) 940-1020 AD 
20: (95.4% probability) 860-1050 AD 
KI-3235 : 1170±90 BP Call a: (68.2% probability) 770-980 AD 
20: (95.4% probability) 670-1020 AD 
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Date (Century) 
1 Om-early llm 
10"'-early 11 '" 
Building Dating Methods Re-assessed 
Date (Century) 
~4BtarMmdtf(a:ot~\£lx)9a1I~(a::at :Clbf:5 Il1t2l1'Cbll!Qctro1 
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Calibrated date AD 
Charcoal from the floor of the house wovides the most reliable date, and the 
house is most likely to date to the 101 -early lllh c. 
Tephra: V-871 was in the wall turf. 
Artefacts: The only potentially datable artefacts were spindle whorls, which 
provide a broad Viking Age/early medieval date. 
(Einarsson 1995; Einarsson 1992) 
13 Grelut6ttir 
House Artefacts: The only potentially datable artefacts were spindle whorls and 10"'-early 11 
steatite fragments, which give a broad Viking Age/early medieval date 
Overall assessment: The house could date to the Viking Age or early medieval 
period, but its close association with a lO'h_early lllh c pit house (I) suggests that 
th,ey are contemporary. 
(Olafsson 1980) 
Pit house I C14: 10 -early 11 '" 
Birch charcoal from the 'oven', or stove: 
U-299 : 1190±1 00 BP Calla: (9.6% probability) 710-750 AD 
(45.2% probability) 760-900 AD 
(13.4% probability) 910-970 AD 
2a: (95.4% probability) 660-1020 AD 
U-2899: 1015±70 BP Calla: (4.7% probability) 900-920 AD 
(41 .5% probability) 960-1060 AD 
(22.0% probability) 1080-1160 AD 
2a: (95.4% probability) 880-1210 AD 
.lrtTt:qhrlc:dBtCl1"AinuElfl(3D4~\£l100tn0;Rn1IE¥(3Ill; a.b,!5a:1t2pmUUctnr1 
, , 
----- I r '1!!!l_ ' !I!!!!l I~~ U-299 119O± 1 OOBP 
._-- t 
L _ 
-
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Calibrated date AD 
The early range of sample U-299 may be because it is from heartwood or old, 
dead wood (Vilhjalmsson 1991b). The pit house is most likely to date to the 10'h_ 
early lllh c. 
(6lafsson 1980) 
Pit house 11 C14: late 9'"-10'" 
Birch charcoal from the floor: 
U-2900 : 1070±65 BP Calla: (68.2% probability) 890-1030 AD 
2a: (90.3% probability) 770-1050 AD 
(5.1% probability) 1080-1160 AD 
U-4300: 1325±120 BP Calla: (68.2% probability) 600-870 AD 
2a: (95.4% probability) 400-1000 AD 
~dBt-crrAtmdfl(3lMI~VlI09a1If\rnq'(a:xQ : o.b~td12pco~ 
WooO 1070±65BP J 'C -. id : ' U-~1325±i20~ ~ . _-'=l~~ 
I I 
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Calibrated date BC/AD 
The early range of sample U-4300 may be because it is from heartwood or old , 
dead wood (Vilhjalmsson 1991 b) . The pit house is most likely to date to the late 
9Ih_l0'h c. 
(6lafsson 1980) 
14 Hills 
House 1: 3 C14: 1100/1150-1275/1325 Cal AD. 12'"-13'" 
Stratlgraphy: This house was the upper of two superimposed houses. 
(Kevin Smith, pers. comm.) 
House 1: 2 C14: 975/1025-1100/1150 Cal AD. 11 -1 2'" 
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Building Dating Methods Re-assessed 
Date (Century) 
Stratigraphy: This house was the lower of two superimposed houses. 
Tephra: V-871 was below the house. 
(Kevin Smith, pers. comm. Smith 1995) 
Pit house 6B C14: The pit house was associated with an iron-production layer, from which a 10 
piece of birch charcoal was radiocarbon dated to 719-973 Cal AD (10 range; 
mode at 881) (Beta-34359). 
This pit house was stratigraphically above 6A, but is still likely to be 10th c. 
(Kevin Smith, pers. comm., Smith 1995) 
Pit house 6A C14: The pit house was associated with an iron-production layer in which a late 9"'-10'" 
piece of birch charcoal was radiocarbon dated to 719 (881) 973 AD (10 range) 
(Beta-34359) . 
Tephra: V-871 was under the walls and in the turf walls of the pit house. 
(Kevin Smith, pers. comm., Smith 1995) 
15 Herj6lfsdalur 
House V C14: 10 -11'" 
Birch charcoal from the floor, bench, and pit: 
U-2663 : 1300:t60 BP Cal 10: (68.2% probability) 660-780 AD 
20: (95.4% probability) 640-880 AD 
~dmIrtmFDrmdfj{:ID4OCe1\8 IO&crl<~(~;abr.5sjt2pW~ 
1'u-2663 1300±60BP I 
, 
.... 1 I , I I t I I , I , , I , , 
200 400 600 800 1000 1200 
Calibrated date AD 
Since V-871 and K-900 are in the wall turf, the early date range of U-2663 
probably represents old, dead wood or driftwood (Mahler & Malmros 1991). 
Tephra: V-871 and K-900 were in the wall turf. 
Stratigraphy: The building lies over byre XI. Hermans-Auoard6ttir places house 
V in the later of the two phases at the site, which contains 10-11th c artefacts in 
its uppermost layers (mould fragment, bronze ringed pin (not classified), bronze 
needle case). 
(Hermanns-Auoard6ttir 1989; Hermanns-Auoard6ttir 1991) 
House 11 C14: 10 -11 '" 
Birch charcoal from cooking pit 4: 
U-2661 : 1340:t65 BP Ca110: (68.2% probability) 640-780 AD 
20: (95.4% probability) 570-870 AD 
~deronRmrd.!ll(anq~\8IOBu1o;fVrte,'(~; Clbr..5!idt2pt:b~ 
l'U-26th 1~:t65:BP : I : I --Se 
-, I ~ I i , , I , , 
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Calibrated date AD 
Birch charcoal from cooking pits in cooking building I (U-2531, U-2660) 
and byre/barn VIII (U-4402), whose walls are partially overlain by the walls 
of house 11: 
U-2531 : 1060:t65 BP Cal 10: (68.2% probability) 890-1030 AD 
20: (86.6% probability) 800-1060 AD 
(8.8% probability) 1070-1160 AD 
U-2660 : 1390:t60 BP Cal 10: (68.2% probability) 590-685 AD 
20: (95.4% probability) 540-780 AD 
U-4402 : 1035:t65 BP Ca110: (64.5% probability) 890-1050 AD 
(3.7% probability) 1100-1120 AD 
20: (95.4% probability) 860-1170 AD 
~ae"anAi"ru'dtilt~,()C.8..a lOaCJ1lI\n'a:J.j(an:t ; o.b r.5!dt2pdllq:(dTo1 
U-2531 1060:t65BP .... 
-. -~-~ ~ ~ +--------------< -. ~, ~ U-2660 1390±60BP . 
, 
•• 
, 
U-4402 1035:t65BP .111)111 
I I 
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Calibrated date AD 
Since K-900 is in the turf collapse of the house, the early date ranges of U-2660 
and U-2661 probably represent old, dead wood or driftwood (Mahler & Malmros 
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16 HialmsstaOir 
Dating Methods 
1991). The house is most likely to date to the 101O-early 11 10 c. 
Tephra: K- 900 was in the turf wall/roof collapse in house 11 and associated 
byre/barn VIII. 
Stratigraphy: Hermanns-Auoard6ttir (1991) considered house 11 to span both 
the earlier and later phases of the site. 
(Hermanns-Auoard6ttir 1989; Hermanns-Auoard6ttir 1991) 
Re-assessed 
Date (Century) 
Pit house Tephra: V-871 was in turf fragments that were found on the upper floor of the pit late 910-11'" 
house. These turf fragments could either have been intentionally laid as floor 
material, or they could be from the collapse of a turf roof. Either way, it seems 
that the house was built shortly after 871 AD. 
Artefacts: The only potentially datable artefacts were the steatite spindle 
whorls, which provide a broad Viking Age/early medieval date. 
(Olafsson 1992) 
17 HofsstaOir, GarOabmr 
House Tephra: V-871 was below the house and a 1226 tephra was above the house. 
Artefacts: The only datable artefact on the site was a brooch with Jellinge style 
ornament, which dates to the early to mid-10th c, but this was not directly 
associated with the house. Other arteiacts such as spindle whorls, steatite 
vessel fragments, hammer stones, .and a schist baking plate provide a broad 
Viking Age/early medieval date. 
(Traustad6ttir 2005) 
18 HofstaOir, MYvatnssvelt 
House AB 
(with rooms 
A2, C2, and D) 
C14: 
AMS dates on cattle skull fragments from deposits in filling room A2: 
GU-12953: (5 13C -20.7 (fully terrestrial) 
GU-12954: (5 13C -21 .1 (fully terrestrial) 
GU-12955: (5 13C -21.0 (fully terrestrial) 
GU-12956: (5 13C -21.2 (fully terrestrial) 
GU-12957: (5 13C -21.2 (fully terrestrial) 
GU-12953: 1065±35 BP Ca110: (12.4% probability) 900-920 AD 
(55.8% probability) 960-1020 AD 
20: (95.4% probability) 890-1030 AD 
GU-12954 : 1120±35 BP Ca110: (68.2% probability) 890-975 AD 
20: (95.4% probability) 810-1020 AD 
GU-12955: 1110±35 BP Ca110: (29.1% probability) 890-930 AD 
(39.1 % probability) 935-980 AD 
20: (95.4% probability) 860-1020 AD 
GU-12956: 1035±35 BP Ca110: (68.2% probability) 975-1025 AD 
20: (94.0% probability) 890-1050 AD 
(1.4% probability) 1100-1120 AD 
GU-12957 : 1015±35 BP Ca110: (68.2% probability) 980-1040 AD 
20: (2 .5% probability) 900-920 AD 
(77.7% probability) 960-1060 AD 
(15.1% probability) 1080-1160 AD 
GU-12953 1065±35BP-:....-____ ~.~, .. !!!!!!!!!!~----
- . ~ ~ ~~ ..1.._, '-- -
GU-12954 1120±35:u:BH:P:....-... __ ~=--"I!!!!!!!_!!!!!!!!~ ___ _ 
GU- --12-9-55 1110±35lJ:lBoJ::'P __ +_-_-_-_~~.a.a..!!!!!.~~ ·· -- --r-
GU-12956 1035±35BP ~ • - :., • 
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Calibrated date AD 
The deposits infilling room A2, which is associated with the last phase of house 
AB, are most likely to date to the late 10th-early 11th c. 
Tephra: V_10th C was in the wall turf and below the walls of the house; H-1104 
was above the walls of the house. 
Artefacts: Datable artefacts from the floor of house AB include a plain-ringed 
polyhedral-headed ringed pin, which dates to the 10th_11th C, two ax-shaped 
silver and copper alloy pendants, whose closest parallels in Norway date to c. 
1000-1350 AD, a bead of Call mer type G, which dates to the 9th_10th century, 
two beads of Call mer type A-B, which provide a broad Viking Age date, and a 
bead of Callmer type E001, which dates to after 915 AD, but is most common 
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10 -12'" 
10 -early 11 '" 
Building 
Pit house A5 
Pit house A4 
Pit house G 
Dating Methods 
after 950-960 AD. 
Stratigraphy: The house had three distinct building phases, and had clearly 
been occupied for a long time. Phase I was contemporary with pit houses G and 
A4, Phase 11 was contemporary with pit house A5 and possibly room D, and 
Phase III was contemporary with the abutting rooms A2, C2, and D. 
(Mike Church pers. comm., Gavin Lucas pers comm., HreiOarsd6ttir 2005; Lucas 
1999, 2001a, 2001b, 2003; Mehler 2001) 
Re-assessed 
Date (Century) 
Tephra: V-10'" c was in the turf wall collapse and in situ below the structure 10 
Stratigraphy: Upcast from the construction of the pit house was under the wall 
of room A2, indicating that the pit house is earlier than Phase III of house AB. 
Phasing work by Gavin Lucas shows that the pit house is contemporary with 
Phase 11 of house AB. 
(Gavin Lucas, pers. comm., Lucas 1999, 2001 a, 2001 b) 
Tephra: V_10m c was in the turf wall collapse. 10" 
Stratigraphy: Phasing work by Gavin Lucas shows that the pit house is 
contemporary with pit house G and Phase I of house AB 
(Gavin Lucas, pers. comm., Lucas 2001 a, 2001 b) 
C14: 10'" 
Pig (GU-12076, 78) and cattle bone (all other samples) from the upper (GU-
12077-80, Beta-149403, Beta~124004) and lower (GU-12075-6) midden 
layers infillin?, the pit house: . 
GU-12078: lit C -21 .5 (fully terrestrial) 
GU-12079: li t3C -21 .1 (fully terrestrial) 
Beta-149403: li13C -21 .7 (fully terrestrial) 
Beta-124004: li13C -21.4 (fully terrestrial) 
GU-12075: li13C -21.2 (fully terrestrial) 
GU-12076: li13C -20.8 (fully terrestrial) 
GU-12078: 1040±40 BP Ca110: (3.5% probability) 900-920 AD 
(64.7% probability) 970-1030 AD 
20: (93.7% probability) 890-1050 AD 
(1.7% probability) 1100-1120 AD 
GU-12079: 1030±35 BP Ca110: (68.2% probability) 980-1030 AD 
20: (6.6% probability) 890-930 AD 
(85.5% probability) 940-1050 AD 
(3.3% probability) 1090-1120 AD 
Beta-149403 : 1120±40 BP Cal 10: (68.2% probability) 885-980 AD 
20: (1 .3% probability) 780-790 AD 
(94.1% probability) 800-1020 AD 
Beta-124004 : 1170±40 BP Ca110: (62.6% probability) 770-900 AD 
(5.6% probability) 920-940 AD 
20: (1.4% probability) 720-740 AD 
(94.0% probability) 770-980 AD 
GU-12075 : 1160±35 BP Ca110: (4.1% probability) 780-790 AD 
(49.9% probability) 800-900 AD 
(14.2% probability) 920-950 AD 
20: (95.4% probability) 770-980 AD 
GU-12076: 1170±40 BP Ca110: (62.6% probability) 770-900 AD 
(5.6% probability) 920-940 AD 
20: (1 .4% probability) 720-740 AD 
(94.0% probability) 770-980 AD 
• I L_ I --j---~--il I GU~12075;, 1160±35! lli ."2-•• 'Ll 
GU-12076, 1170±40Be
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Calibrated date I'D 
The midden infilling the pit house is most likely to date to the late 9th-early 11th c. 
Tephra: V_10th C was below the cut of the pit house, and in the turf collapse 
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Building 
19 H61mur 
House 5 
Pit house 
20 Hrisheimar 
Pit house H 
Dating Methods 
(Mike Church pers. comm., Gavin Lucas pers . comm., Tom McGovern pers. 
comm., Frioriksson & Vesteinsson 1997; Lucas 1999, 2001 a; Simpson et al. 
1999) 
C14: According to Einarsson (pers. comm.), radiocarbon dates from the 'house 
site' are contemporary with the pit house (late 9th_10 th c) . 
Tephra: 0 -1362 was above the house. 
Artefacts: Datable artefacts include a spindle whorl of broad Viking Age/early 
medieval date. 
(Bjarni Einarsson pers. comm., Einarsson 2003) 
C14: 
Birch charcoal from a charcoal layer above the pit house (H97-09), the 
floor of the pit house (H97-10), and the 'oven' in the pit house (H99-19, 20): 
H97-09 : 1245±40 BP Ca110: (65.6% probability) 680-810 AD 
(2.6% probability) 840-860 AD 
20: (95.4% probability) 670-880 AD 
H97-10 : 1070±40 BP Ca110: (16.0% probability) 890-920 AD 
(52.2% probability) 960-1020 AD 
20: (95.4% probability) 890-1030 AD 
H99-19: 1200±60 BP Ca110: (9:4% probability) 710-750 AD 
(58.8% probability) 760- 900 AD 
20: (95.4% probability) 680-980 AD 
H99-20: 1450±70 BP Ca110: (68.2% probability) 540-660 AD 
H97-09 1245±40BP 
20: (95.4% probability) 430- 680 AD 
., .... 
500 
Calibrated date AD 
1000 
The early date ranges are likely to represent old, dead wood (Vilhjalmsson 
1991 b) . The house is most likely to date to the late 9th_10 th c. 
Tephra: V-871 was just below the cultural layers associated with the pit house. 
Artefacts: Datable artefacts include a spindle whorl and steatite vessel 
fragments that provide a broad Viking Age/early medieval date. 
(Bjarni Einarsson pers. comm., Einarsson 2000, 2002) 
C14: 
AMS dates on pig (GU-120B2, GU-120B4) and cattle (all other samples) 
bones from a layer overlying the pit house (GU-12083, GU-120B4) and the 
midden In filling the pit house (all other samples): 
GU-12083: 013C -21.5 (fully terrestrial) 
GU-12084: 013C -20.2 (5% marine C) 
GU-12081: 013C -21 .1 (fully terrestrial) 
GU-12082: 013C -21.4 (fully terrestrial) 
GU-9729: 013C -20.7 (fully terrestrial) 
GU-9730: 013C -21.0 (fully terrestrial) 
GU-9731: 013C -20.2 (5% marine C) 
GU-12083 : 1095±35 BP Ca110: (24.6% probability) 895-925 AD 
(43.6% probability) 935-990 AD 
20: (95.4% probability) 880-1020 AD 
GU-12084: 1120±35 BP Ca110: (68.2% probability) 890-975 AD 
20: (95.4% probability) 810-1020 AD 
GU-12081 : 1085±35 BP Ca110: (22.0% probability) 895-925 AD 
(46.2% probability) 940-995 AD 
20: (95.4% probability) 890-1020 AD 
GU-12082: 1150±40 BP Ca110: (1 .8% probability) 780-790 AD 
(66.4% probability) 810-970 AD 
20: ( 95.4% probability) 770-980 AD 
GU-9729 : 1150±35 BP Cal 10: (1 .6% probability) 780-790 AD 
(8.4% probabilitvi 820-850 AD 
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Date (Century) 
late 910_1010 
late 910-10 
late 9m-early 1010 
Building 
21 Hvftarholt 
House VIII 
Pit house I 
Dating Methods 
GU-9730 : 1135±45 BP 
GU-9731 : 1135±45 BP 
(58.3% probability) 860-970 AD 
20: (95.4% probability) 770-980 AD 
Cal 10: (68.2% probability) 860-990 AD 
20: (95.4% probability) 770-1000 AD 
Cal 10: (68.2% probability) 860-990 AD 
20: (95.4% probability) 770-1000 AD 
~QBtlJT\AeiT8' .8 (~pcI!II ..a to e-crkftoornl:¥(3ll't : Cl..br5tdt2P'ctl~--'cc---=o 
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The midden infilling the abandoned pit house is most likely to date to the late 9th 
to mid 10th c, and the presence of the V _10th c tephra immediately below the 
midden allows this date to be refined to the 10th c. The layer capping the pit 
house is most likely to date to the mid to late 10th c. 
Tephra: V-871 was in the turf roof collapse infilling the pit house; V_10th C was 
above the collapsed house, and below the midden that fills the depression; H-
1104 was above all of the cultural layers on the site. 
Stratlgraphy: The pit house roof had collapsed before a pit was dug into it for 
the deposition of rubbish, suggesting that some time had elapsed between the 
abandonment of the pit house and the accumulation of the midden. 
(Michael Church pers. comm., Thomas McGovern, pers. comm., Edvardsson 
2003, 2005; McGovern & Woollett 2003) 
C14: 
Rowan (mountain ash) charcoal from the floor beside the central hearth: 
NB. Tauber's (1968, 321) radiocarbon dates were not mentioned in 
Magnusson's (1973) final excavation report. Presumably because they were 
published before the post-ex was completed , the contexVhouse number of the 
charcoal used for dating was not clearly specified by Tauber; however, since the 
charcoal samples were collected in 1963-1966, it can be deduced that they were 
not from house IX, which was excavated in 1967. The identification of this 
building as a "great hall" indicates that it must be House VIII. 
K-1245 : 910±100 BP Ca110: (68.2% probability) 1030-1210 AD 
20: (1.2% probability) 890-920 AD 
(94.2% probability) 960-1290 AD 
/otTDIJhricd'IBtonFBTu«8(~pcI!II..aI09v1r.l'\Tnq't3ll't : abf:.5 tdt2p'cblollJtdTa1 
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500 1000 1500 
Calibrated date AD 
I 
Based on this radiocarbon date, the house could date to the 11 th-early 13th c. 
Tephra: V-871 was in the wall turf. 
I 
Artefacts: Datable artefacts include a black, green and red bead (Call mer type 
B090) , and a yellow, triple-segmented glass bead (Callmer type E030), both of 
which are most common from 960-1000 AD and are also found in the first 
decades of the 11th c. The spindle whorls, gaming piece, and steatite vessel 
fragments provide a broad Viking Age/early medieval date. 
Stratlgraphy: The house had two distinct phases, in the latter of which the 
house was shortened and one door was blocked. The plan of the house as we 
have it relates to the later phase of the building, even though the artefacts may 
represent a longer occupation history. 
(HreiOarsdottir 2005; Magnusson 1973; Tauber 1968) 
C14: 
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House III 
House IX 
Pit house V 
Pit house VII 
Dating Methods 
Birch charcoal from the stove: 
NB. Tauber's (1968, 321) radiocarbon dates were not mentioned in 
Magnusson's (1973) final excavation report. Presumably because they were 
published before the post-ex was completed, the contexVhouse number of the 
charcoal used for dating was not clearly specified by Tauber; however, since it 
was described as a "semi-subterranean building, perhaps a bathhouse, beside 
building of K-1243" (Tauber 1968, 321), it can be deduced that the charcoal 
came from Pit House 1, which was the only pit house excavated in 1963, when 
sample K-1243 was taken. 
K-1244 : 890±100 BP Ca110: (68.2% probability) 1030-1220 AD 
20: (95.4% probability) 970-1290 AD 
~dmtanR!irr&-ellllt~ .OC!!I..alOftailRmoj(<Dlt : o.br.5Id 12JlcD~dTcrj 
1~2~ ~90±~OO~P ,- -1" - I - ~ ~ -, , , , i , , 
500 1000 
Calibrated date AD 
The pit house is most likely to date to the 11 th-early 13th c. 
Tephra: V-871 was below the cut of the pit house. 
I ~ 
I , , 
1500 
, 
I , 
Overall assessment: Since it is highly unlikely that the pit house would have 
been occupied later than the other h,ouses at the site, it is most likely to date to 
the 11th c. ' 
(Magnusson 1973; Tauber 1968) 
C14: 
Birch charcoal from the floor of the house: 
NB. Tauber's (1968, 321) radiocarbon dates were not mentioned in 
Magnusson's (1973) final excavation report. Presumably because they were 
published before the post-ex was completed, the contexVhouse number of the 
charcoal used for dating was not clearly specified by Tauber; however, since it 
was described as a skali, and a "layer of charcoal below floor and walls in farm 
building" (Tauber 1968, 321), it can be deduced that the charcoal came from 
House Ill, which was below the floor and walls of the byre/barn, House 11. 
K-1243 : 970±100 BP Cal 10: (68.2% probability) 980-1180 AD 
20: (95.4% probability) 880-1270 AD 
500 1000 1500 
Calibrated date AD 
The radiocarbon dates attribute the house to the late 10th_12th c. 
Tephra: V-871 was in the wall turf. Another building (11), which also contained V-
871 in its wall turf, was built on top of the house. 
Artefacts: The only potentially datable artefacts were the steatite vessel 
fragments , which provide a broad Viking Age/early medieval date. 
Stratigraphy: The byre/barn above the house (building 11) contained a Viking 
Age bead and gaming piece, indicating that the house was also Viking Age. 
Considering that buildings 11 and III were somewhat confused during the 
excavation, it is also possible that these artefacts could in fact belong to house 
Ill. Either way, the building is most likely to be Viking Age. 
(Magnusson 1973; Tauber 1968) 
Re-assessed 
Date (Century) 
late 1010 -11 10 
Tephra: V-871 was in the wall turf. 10"'-11'" 
Artefacts: Datable artefacts include a gaming piece and beads of Viking Age 
date, and steatite vessel fragments that provide a broad Viking Age/early 
medieval date. 
Stratigraphy: The back room of the house was 40 cm above the floor of pit 
house X, indicating that the house belongs to the later phase of the site. 
(Magnusson 1973) 
Tephra: Turf containing V-871 was used to construct a 'bench' in the pit house. late 910-11 
Overall Assessment: There is little evidence with which to date this building, 
and it could belong to any period of the site's occupation, but the presence of V-
871 in the turf 'bench' makes it more likely to be earlier. 
(Magnusson 1973) 
There is no independent dating evidence, and the pit house could belong to any late 910-11 
period of the site's occupation. 
(Magnusson 1973) 
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Pit house IV Artefacts: The only artefact found in the house, a whalebone weaving sword, late 9"'-10'" 
disintegrated before it could be conserved and cannot be dated. 
Stratigraphy: This pit house was infilled with domestic midden material such as 
ash and animal bones, indicating that it was abandoned while the site was still 
inhabited. 
Overall Assessment: There is little evidence with which to date this building, 
but since the site as a whole probably dates to the late 9th_11th C, and the 
abandoned pit house was infilled with midden debris, it is likely to belong to the 
earlier phase of occupation at the site, i.e. the late 9th_10th c. 
(Magnusson 1973) 
Pit house X Artefacts: The only potentially datable artefacts were stealile vessel fragments, late 9"'-10'" 
which provide a broad Viking Age/early medieval date. 
Stratigraphy: The pit house was 40 cm below the floor of the 'back room' of 
house IX, which contained Viking Age artefacts. This suggests that the pit house 
is likely to belong to the earlier phase of occupation at the site, i.e. the late 9th_ 
10th c. 
(Magnusson 1973) 
22 IsleifsstaOir 
House 'level l' Artefacts: The only potentially datable artefact is a spindle whorl, which 11'"_13'" 
provides a broad Viking Age/early medieval date. 
Stratigraphy: This house is 18 cm above the 'level 2' house, which dates to the 
Viking Age, and is therefore more likely to date to the end of the Viking Age or 
the early medieval period. 
(Stenberger 1943b) 
House 'room V' Stratigraphy: This small building is associated with the 'level l' house, and is 11 "'-13'" 
likely to be contemporary. 
(Stenberger 1943b) 
House 'level 2' Artefacts: The only datable artefacts are an iron and copper alloy weight that 10"'-11 '" 
dates to the Viking Age, and spindle whorls, which provide a broad Viking 
Age/early medieval date. 
Stratigraphy: The house had two distinct phases, the earlier of which Clevel 3') 
had the hearth 1.5 m further north. Disregarding this earlier hearth and the rows 
of post holes that are clearly associated with it, the plan of the building is likely to 
belong to the latter of the two phases; however, the floor deposits associated 
with the two phases could not be distinguished during the excavation, and the 
artefacts are therefore likely to represent a palimpsest of the two phases. 
Overall assessment: Since there is an earlier phase Clevel 3'), the 'level 2' 
house does not belong to the earliest phase of occupation on the site. There is 
little independent dating evidence for it, and it cannot be given a more precise 
date than 'Viking Age'. 
(Stenberger 1943b) 
23 Klaufanes 
House There is no independent dating evidence. <13'" 
(Eldjarn 1943, 1962; HreiOarsd6ttir 2004) 
24 Laugar 
House Artefacts: The only datable artefact is a bronze bridle mount dating to the 12'" 12'"_13'" 
or 13th c 
(Bruun 1928; Eldjarn 1949; Erlingsson 1899) 
25 Ljosavatn 
House There is no independent dating evidence. <13 
(Bruun 1928,47-48) 
26 LjotolfsstaOir 
Pit house · There is no independent dating evidence. <13'" 
(Erlingsson 1899) 
27 Reykholt 
Cellar of house Stratigraphically, the building and an associated bath-house are likely to date to 12"'-13 
the 12th_13th c. 
(Sveinbjarnard6ttir 2004) 
House C14: 10'''-mid 12'" 
AMS date from charred barley grain from the hearth: 
OxA-3818: 990±90 BP Cal1a: (62.8% probability) 970-1160 AD 
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28 Samsstallir 
Later house 
Dating Methods 
20: (95.4% probability) 870-1260 AD 
500 1000 1500 
Calibrated date /lD 
Conventional C14 date from birch/willow charcoal from the hearth: 
Wood charcoal: 1160±60 BP Ca110: (48.3% probability) 770-900 AD 
(19.9% probability) 910-970 AD 
20: (7.0% probability) 690-750 AD 
(88.4% probability) 760-1010 AD 
11 
200 400 600 800 1000 1200 1400 
Calibrated date /lD 
Considering the terminus ante quem of the V-871 tephra, and that the charred 
barley grain will provide a more reliable radiocarbon date than wood charcoal, 
the building is most likely to date to the 10th to mid 12th c. 
Tephra: V-871was in the wall turf . .. 
(Hedges et al. 1993; Sveinbjarnard6ltir 2004) 
C14: 
Birch charcoal (Ua-1425) and piece of bone comb (Ua-1426; artefact ID 
Pjms. 1971-121-31): 
Ua-1425 : 1150±50 BP 
Ua-1426: 1130±55 BP 
400 600 
Ca110: (2.6% probability) 780-790 AD 
(65.6% probability) 810-970 AD 
20: (1.6% probability) 720-740 AD 
(93.8% probability) 770-1020 AD 
Cal 10: (3.2% probability) 820-840 AD 
(65.0% probability) 860-990 AD 
20: (95.4% probability) 770-1020 AD 
800 1000 
Calibrated date AD 
I 
I 
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I 
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According to these radiocarbon dates, the house is most likely to date to the late 
9th_10th c. However, considering that both the tephra evidence and the datable 
artefacts suggest an 11th_12'h c date, the possibility must be considered that the 
charcoal may have been from old, dead wood (Vilhjfllmsson 1991 b) , and that old 
bone may have been used to make the comb. In addition, it should be noted that 
the marine C component of the bone is unknown, and that fine combs such as 
this one could be used for some time before being deposited. 
Tephra: K-1000 (now thought to be E-934) was below the floor of the house; 
turf with white lenses of H-1104 tephra were lying directly on the floor of the 
stofa, and presumably represents turf roof collapse. H-11 04 was above the 
floors of the house, but Vilhjfllmsson (1989b) suggests that it could have been 
re-deposited much later than 1104. 
Artefacts: Datable artefacts include two 'false-ribbed' bone combs that date to 
the 11th_12'h c in the Oslo sequence (Wiberg Type E5) ; in the Trondheim 
sequence these combs are most common from the mid-11th to mid-12'h century, 
and are uncommon but still present in the 13th c (Steve Ashby pers. comm.). 
Comb Pjms. 1971-121-31 gave a radiocarbon date of 9th_10th c, with a 20 range 
that extended into the early 11th c (see above) . However, as noted above, old 
bone may have been used to make the comb, and it may also have been in use 
for some time. 
Other datable artefacts include a fragment of an inlaid bronze and silver 
bridle mount that dates to the 11th century, and a copper alloy ring from a ringed 
pin that dates to the 10th_11th century (not pictured in the publication and cannot 
be dated more closely) . Overall, the artefacts provide an 11th_12'h c date. 
Overall assessment: The late 9th_10th C radiocarbon dates are contradicted by 
both the tephra evidence and the datable artefacts, both of which give an 11th_ 
12'h c date. Since there are several reasons why the charcoal and comb might 
have oroduced early radiocarbon dates (e.g. old wood, heartwood, old bone, 
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comb in use for a century or more), the weight of evidence supports an 11 '"_12 
c date. 
(Gfsladottir 2004; Rafnsson 1977; Vilhjeilmsson 1989a, 1989b, 1991 b) 
Earlier house Tephra: K-1000 (now thought to be E-934) was over the house. late 9"'-early 1 0'" 
(Rafnsson 1977) 
29 Skallakot 
House Tephra: V-871 and E-934 were in the wall turf; H-1104 above collapsed walls 10'"-11'" 
and 50 cm above the floor. Vilhjeilmsson (1989b) has suggested that the H-1104 
tephra might have been re-deposited long after 1104, but when the site was re-
excavated in 2001, H-1104 was clearly seen in situ overlying the walls of the 
house, indicating that the house had been abandoned and the walls collapsed 
prior to 1104. 
Artefacts: Datable artefacts include a sword hilt guard dating to the second half 
of the 10th to the mid-11th c (Petersen type X), and a black and white bead 
(Call mer type B050), which dates to 950-980 AD; steatite spindle whorls and a 
vessel fragment provide a broad Vikin~ Age/early medieval date. Overall, the 
artefacts suggest a date of the lOth_11 c. Vilhjeilmsson (1989b) dates a ring-
shaped bronze buckle to the 12th_13th century, but the parallel he cites is from 
Novgorod and it may not be appropriate for the dating of an Icelandic find . This 
single late date would contradict all Qfthe artefactual and tephrochronological 
dating evidence, and is probably incorrect. 
(Gestsdottir 2002; Hreioarsdottir 2005; Roussell 1943a; Sigurgeirsson 2002) 
30 SkeljastaOir 
Middle house Tephra: The buildings are said to be covered with volcanic ash and pumice, and 11"'-13'" 
although it is not specified, it is most likely that the ash referred to is H-1104. 
Vilhjeilmsson (1989b) suggests that this tephra may have been re-deposited long 
after 1104. 
Artefacts: Vilhjeilmsson (1989b) suggests that a copper alloy, ax-shaped 
pendent dates to the 12th_13th c, but Mehler (2001) points out that parallels in 
Norway date from c. 1000-1350 AD. Vilhjeilmsson (1989b) also suggests that a 
key and a horseshoe nail date to the early 13th c. However, poroarson did not 
provide the find spot for any of these artefacts, so it is not known which, if any, 
building they are associated with. 
Stratlgraphy: The so-called 'middle house' was thought to be the latest in the 
sequence. However, poroarson had problems defining walls and entrances, 
making the plan of the building, and its stratigraphic relationships, uncertain. 
(poroarson 1943) 
West house Tephra: The buildings are said to be covered with volcanic ash and pumice, and 11'"_13'" 
although it is not specified, it is most likely that the ash referred to is H-1104. 
Vilhjeilmsson (1989b) suggests that this tephra may have been re-deposited long 
after 1104. 
Artefacts: Vilhjeilmsson (1989b) suggests that a copper alloy, ax-shaped 
pendent dates to the 12'h_13th c, but Mehler (2001) points out that parallels in 
Norway date from c. 1000-1350 AD. Vilhjeilmsson (1989b) also suggests that a 
key and a horseshoe nail date to the early 13th C. However, poroarson did not 
provide the find spot for any of these artefacts, so it is not known which, if any, 
building they are associated with. 
Stratlgraphy: The so-called 'west house' was thought to be slightly older than 
the 'middle house', but the presence of circular pits in the centre of the building 
suggest that it was a specialised storage or cooking building, rather than the 
main residential building. 
(poroarson 1943) 
East house Tephra: The buildings are said to be covered with volcanic ash and pumice, and 11 '''-13 
although it is not specified, it is most likely that the ash referred to is H-1104. 
Vilhjeilmsson (1989b) suggests that this tephra may have been re-deposited long 
after 1104. 
Artefacts: Vilhjeilmsson (1989b) suggests that a copper alloy, ax-shaped 
pendent dates to the 12th _13th C, but Mehler (2001) points out that parallels in 
Norway date from c.1 000-1350 AD. Vilhjeilmsson (1989b) also suggests that a 
key and a horseshoe nail date to the early 13th c. However, poroarson did not 
provide the find spot for any of these artefacts, so it is not known which, if any, 
building they are associated with. 
Stratlgraphy: The so-called 'east house' was thought to be the oldest house on 
the site. However, poroarson had problems defining walls and entrances, 
making the plan of the building, and its stratigraphic relationships, uncertain. 
(poroarson 1943) 
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31 Snjaleifar16ttir 
House Tephra: H-ll 04 was found in the wall turf of a medieval building above the 10"'-11 '" 
house. 
Artefacts: The only datable artefact from the floor of the house was a blue glass 
bead of Callmer type A 171, which has a broad Viking Age date. 
Stratlgraphy: The floor of the house was 40 cm under the floor of a later 
building with the H-ll04 tephra in its turf walls, indicating that some time had 
passed before the latter was built. The later house had additions made to its 
walls, and since these additions are not dated, it is not possible to know the date 
of the very strange building plan shown in the publication. For this reason, the 
later house has been excluded from this thesis. 
Phasing: The plan shows two hearths, and a pit from a possible third, and a 
photograph shows that these hearths were probably not contemporary. In 
addition, Stenberger mentions a row of stones belonging to a partition wall from 
a later phase of the building. The house therefore seems to have had several 
occupation phases. 
(HreiOarsd6ttir 2005; Stenberger 1943c) 
32 St6raborg 
Pit house Artefacts: No datable artefacts were in the floor deposit; the only datable late 9'"-11'" 
(House 36) artefact in the fill was a glass bead that gives a broad Viking Age date. 
Stratigraphy: The earliest buildings above the pit house date to the 12th_13th c. 
(Snresd6ttir 1992) 
33 St6rh61shlfO 
House Tephra: H-ll04 was above the ruin of the house. Vilhjalmsson (1989b) 11'"-13'" 
suggests that this tephra may have been re-deposited long after 1104. 
Stratigraphy: Above the house and the H-ll 04 layer, another building was 
constructed, which had H-1693 lying over it. 
(Voionmaa 1943) 
34 Stang 
Later house C14: 12 -13'" 
Cattle and sheep bone: 
Ua-1419 is a repeat on the same bone as K-5365 
Ua-1420 is a repeat on the same bone as K-5366 
K-5365 : 970±50 BP Calla: (23.3% probability) 1010-1060 AD 
(44.9% probability) 1070-1160 AD 
20: (95.4% probability) 980-1190 AD 
K-5366 : 800±50 BP Calla: (3.7% probability) 1185-1200 AD 
(64.5% probability) 1205-127 5AD 
20: (2.2% probability) 1050-1080 AD 
(93.2% probability) 1150-1290 AD 
Ua-1419 : 970±40 BP Cal 10: (25.6% probability) 1010-1050 AD 
(42.6% probability) 1080-1160 AD 
20: (95.4% probability) 990-1160 AD 
Ua-1420 : 1080±40 BP Calla: (17.2% probability) 890-920 AD 
(51 .0% probability) 940-1020 AD 
20: (95.4% probability) 880-1030 AD 
Ua-1421 : 1200±40 BP Calla: (68.2% probability) 770-890 AD 
20: (91 .1% probability) 680-900 AD 
(4.3% probability) 910-950 AD 
Ua-1422: 1035±50 BP Calla: (9.2% probability) 890-920 AD 
(59.0% probability) 950-1040 AD 
20: (83.5% probability) 890-1060 AD 
(11 .9% probability) 1080-1160 AD 
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Building 
Earlier house 
35 SUOuraata 3-5 
House 
Dating Methods 
The radiocarbon dates cover a very broad range, from the 9 -13'" c . Considering 
that the house below dates to the 11th_12th century, the early date ranges from 
this house are suspect, and it should be noted that the ('j13C values are not 
known. 
Tephra: The abandoned building was filled with a thick layer of white pumice 
from H-1104. Vilhjalmsson (1989) suggests that this layer may have been the 
result of later re-deposition, in the same way that it was found to have been re-
deposited in an outbuilding next to the house. 
Artefacts: Datable artefacts include 'false-ribbed' bone combs that date to the 
11th_12th C in the Oslo sequence (Wiberg Type E5); in the Trondheim sequence 
these combs are most common from the mid-11th to mid-12th century, and are 
uncommon but still present in the 13th c (Steve Ashby pers. comm.). A fragment 
of Grimston ware dates to 13th-14th c, and a key dates to 11th_12th C. A ring 
containing 13 glass beads of Callmer type A-B, a bronze ringed pin (not pictured 
in enough detail to date closely), and an iron arrowhead provide a broad Viking 
Age date. Overall, the artefacts span the 11th_13th C. 
Stratiw-aphy: The house post-dates an earlier house that is securely dated to 
the 11 -12th c. 
(Eldjarn 1971; Hreioarsd6ttir 2005; Roussell 1943b; Vilhjalmsson 1989b, 1990, 
1991a) 
C14: 
Cattle/sheep bone (K-4488, K-4489) and birch charcoal (K-4490) from the 
upper phase floor: 
K-4488: 840±50 BP 
K-4489 : 890±65 BP 
K-4490 : 860±50 BP 
Cal 10: (68.2% probability) 1155-1260 AD 
20: (12.9% probability) 1040-1100 AD 
(82.5% probability) 1110-1280 AD 
Ca110: (24.5% probability) 1040-1100 AD 
(43.7% probability) 1110-1220 AD 
20: (95.4% probability) 1020-1260 AD 
Ca110: (11.9% probability) 1050-1080 AD 
(56.3% probability) 1150-1260 AD 
20: (95.4% probability) 1030-1270 AD 
Birch charcoal(K-4492) and birch bark (K-4491) from the lower phase 
floor: 
K-4492 : 930±65 BP 
K-4491 : 950±65 BP 
Ca110: (68.2% probability) 1030-1160 AD 
20: (95.4% probability) 980-1250 AD 
Ca110: (68.2% probability) 1020-1160 AD 
20: (95.4% probability) 970-1220 AD 
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The upper phase floor is mostlike~ to date to the 12th to mid-13th c. The lower 
phase floor is mostlikeIY2!.t'~e 11 _12th C. 
Tephra: V-871 was below the older house; V-871 and K- 1000 (now thought to 
be E-934) were in wall turf 0. 
Artefacts: The only datable artefact waslbronze needle-case dating to 10th_11th 
c, which was found in the lower phase floor. 
(Vilhjalmsson 1989b, 1990, 1991 a, 1991 b) 
C14: 
Birch charcoal from floor and hearth: 
U-2676: 1260±55 BP Ca110: (68.2% probability) 670-810 AD 
20: (95.4% probability) 660-890 AD 
U-2679: 1080±60 BP Ca110: (68.2% probability) 890-1020 AD 
20: (95.4% probability) 770-1050 AD 
U-2681 : 1255±65 BP Ca110: (62.9% probability) 670-820 AD 
(5.3% probability) 840-860 AD 
20: (94.2% probability) 650-900 AD 
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Re-assessed 
Date (Century) 
10'" 
Building 
36 Sveigakot 
House S1 
Dating Methods 
U-2744 : 1245±60 BP 
U-2745 : 1275±60 BP 
U-2746 : 1090±65 BP 
U-2747: 1245±80 BP 
U-2748 : 1250±65 BP 
-------------------------
(1.2% probability) 920-940 AD 
Cal 10: (60.8% probability) 680-830 AD 
(7.4% probability) 840- 870 AD 
20: (94.2% probability) 650-900 AD 
(1.2% probability) 920-940 AD 
Ca110: (64.1% probability) 660-780 AD 
(4.1 % probability) 790-810 AD 
20: (95.4% probability) 650-890 AD 
Ca110: (68.2% probability) 890-1020 AD 
20: (94.4% probability) 770-1050 AD 
(1.0% probability) 1100-1120 AD 
Cal 10: (68.2% probability) 680-870 AD 
20: (95 .4% probability) 650-970 AD 
Cal 10: (61.4% probability) 670-820 AD 
(6.8% probability) 840-860 AD 
20: (93.5% probability) 650-900 AD 
(1.9% probability) 920-950 AD 
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Considering the tephra evidence, it is highly likely that the early C14 dates 
represent old, dead wood (Sveinbjornsd6ttir et al. 2004; Vilhjalmsson 1991 b), 
and that the most reliable samples are U-2679 and U-2746, which date to the 
10th c. 
Tephra: V-871 was in the wall turf. 
Artefacts: Datable artefacts from the floor of the house include a yellow glass 
bead of Callmer type E030 that dates from 915 but is most common from 
950/960-1000, a mauve glass bead of Callmer type E050 that dates from 960-
1000, and a silver-foil double-segmented bead that gives a broad Viking Age 
date. Other datable artefacts, such as whalebone weaving swords, spindle 
whorls, and a copper alloy hooked tag date to the Viking Age/early medieval 
period. 
Stratlgraphy: Cultural layers with Viking Age artefacts underlie the house and 
attached smithy. 
(HreiOarsd6ttir 2005; Nordahl 1988) 
C14: 
AMS dates on cattle bone (Beta 154783, 154784) and caprine bone (Beta 
154785) from the upper floor layers around the central hearth: 
Beta 154783: li13C -21.4 (fully terrestrial) 
Beta 154785: li t3C -21.4 (fully terrestrial) 
Beta 154784: li13C -21.1 (fully terrestrial) 
Beta 154783: 930±40 BP Ca110: (68.2% probability) 1030-1160 AD 
20: (95.4% probability) 1020-1190 AD 
Beta 154785: 930±40 BP Ca110: (68.2% probability) 1030-1160 AD 
20: (95.4% probability) 1020-1190 AD 
Beta 154784 : 840±40 BP Ca110: (68.2% probability) 1160-1255 AD 
20: (7.4% probability) 1040-1090 AD 
(2.1 % probability) 1120-1140 AD 
(85.8% probability) 1150-1280 AD 
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Date (Century) 
late 11 In-early 
13th 
Building 
House S4 
House MT1 
Pit house T1 
Dating Methods 
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AMS dates on cattle bone from the upper layers of a midden In filling the 
pantry/cooking room (55) north of the main room: 
AA-52495: (513C -20.7 (fully terrestrial) 
AA-52496: (513C -21.5 (fully terrestrial) 
AA-52495 : 840±45 BP Cal 10: (68.2% probability) 1160-1255 AD 
20: (95.4% probability) 1040-1100 AD 
(85.0% probability) 1120-1280 AD 
AA-52496 : 920±40 BP Ca110: (68.2% probability) 1040-1160 AD 
20: (95.4% probability) 1020-1210 AD 
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Calibrated date {l[) 
The house is most likely to date to the mid 11th-mid 13th c. 
Tephra: V_10th C was below the pantry/cooking room, and was below the walls 
of houses S1 and S4 (below) . 
Stratigraphy: House S1 is above house S4. 
(Vesteinsson 2001, 2002, 2003) 
Re-assessed 
Date (Century) 
Tephra: V_10tn C was below the walls and the side platforms of the house. late 10"'-early 
Artefacts: Datable artefacts include a steatite gaming piece and a fragment of a 11th 
lug-handled steatite vessel, which provide a broad Viking Age/early medieval 
date. 
Stratigraphy: The house was below S1, which was radiocarbon dated to the 
mid-11th-mid 13th c, and was above byre S7, which pre-dated the V_10th C 
tephra. House S4 itself had two major occupation phases (Le. two hearths) . 
(Vesteinsson 2003, 2004a, 2005) 
Tephra: V-10 c was below the midden deposit that lipped up against the walls 10tn 
of the building, suggesting that the building and its associated midden post-
dated the tephra layer. 
Stratigraphy: The pit house was above pit house MT2. Site phasing suggests 
that the house was abandoned prior to the construction of house S4 
(Vesteinsson 2005) 
C14: 10tn 
AMS dates on cattle bone from the upper layers of a midden In filling the pit 
house: 
Beta 146583: (5 t3C -22.7 (fully terrestrial) 
Beta 146584: (5 13C -21 .5 (fully terrestrial) 
Beta 146583 : 1040±40 BP Cal 10: (3.5% probability) 900-920 AD 
(64.7% probability) 970-1030 AD 
20: (93.7% probability) 890-1050 AD 
(1 .7% probability) 1100-1120 AD 
Beta 146584 : 1010±40 BP Ca110: (60.1% probability) 980-1050 AD 
(7.0% probability) 1100-1120 AD 
(1.1% probability) 1140-1150 AD 
20: (2.6% probability) 900-920 AD 
(92.8% probability) 960-1160 AD 
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Date (Century) 
Since the midden infiliing the abandoned pit house is most likely to date to the 
late 10th-early 11th c, the pit house probably dates to the earlier 10th c. 
Tephra: V_10th C was in the turf roof collapse and below the cut of the pit. 
Stratlgraphy: Pit house T1 was above another, larger building (T2), which may 
have been used for storage or for keeping animals. Pit house T1 had four major 
occupation phases (Le. 4 different hearths and floor layers). 
(Vesteinsson 2001, 2002, 2003, 2004a) 
House P1-2 Tephra: V_101O c was above the turf collapse of the building, indicating that the late 910-10 
building dates to the late 9th-early 10th . 
Artefacts: The midden above room P2 contained datable artefacts, including a 
decorated bone pin head, and a bone comb of Viking Age date. 
Stratigraphy: Room P1 had two major occupation phases, first with a hearth, 
then with a barrel pit. 
(Vesteinsson 2005) 
37 Undlr LambhOfOa 
House Artefacts: The only datable artefact is a copper alloy and gold pendent dating to 11"'-1310 
the later Viking Age (11 th c) or early medieval period. 
Overall assessment: Even though there is little other dating evidence besides 
this single artefact, like the other houses in the pj6rsardalur, this house was 
probably abandoned by the 13th c. .' 
(Erlingsson 1899; Gfslad6ttir 2004) . 
38 VatnsfjorOur 
House 1 C14: early-mid 10" 
AMS date from cattle bone found on the hall floor: 
('j'3C -21.2 (fully terrestrial) 
SUERC-6741 : 1060±35 BP Ca110: (10.9% probability) 900-920 AD 
(57.3% probability) 960-1020 AD 
20: (95.4% probability) 890-1030 AD 
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On the basis of this C14 date, the house is most likely to date to the 10th-early 
11th c. 
Artefacts: Datable artefacts found on the floor of the house include a yellow 
bead of Callmer type E030, which dates from 915 AD but is most common after 
950-960. A pit cut into (and therefore post-dating) the wall of the house 
contained another yellow bead of Call mer type E030, four drawn beads of 
Callmer types F060 and F070, which are dated to 950/960-1000 AD, and a gold 
foil pendent decorated with gold filigree that dates to the second half of the 9th to 
the second half of the 10th c. On the basis of these artefacts, the house is likely 
to date to the early-mid 10th c. 
(Tom McGovern, pers. comm., Niamh Whitfield, pers. comm., Edvardsson 2004; 
Edvardsson & McGovern 2005; HreiOarsd6ttir 2005) 
39 ViOey 
House 'skali' Tephra: V-871 was in the wall turf. 
Artefacts: The only datable artefact that has been published is an 11th century 
11'" 
runic tablet found on the floor of the house. On the basis of unpublished and 
unspecified artefacts, the excavators date the building to the 10th_11th C. 
(Hallgrfmsd6ttir 1991; Kristjansd6ttir 1995; Snaldal 2003) 
40 pingnes 
Farmhouse T!!phra: House was right on top of V-871 and V-871 was in its wall turf. late 9 _1010 
(Olafsson 1987) 
41 porarlnsstaOir 
House Tephra: House was buried by a thick layer of H-11 04 pumice, however, it is 11 10-13 
possible that this layer was re-deposited at a later date, as has been suggested 
by Vilhjalmsson (1989b) for St(ing and Gjask6gar. 
Artefacts: None of the artefacts can be precisely dated. 
Overall assessment: Like the other houses in the pj6rsardalur, this house 
could have been abandoned as late as the 13th c, as originally suggested by 
Eldjarn on the basis of later written sources that indicate that it was abandoned 
by the 14th c. 
(Eldjarn 1949). 
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ApPENDIX 2 
ANALYTICAL PROTOCOLS 
SOIL MICROMORPHOLOGY 
Principle 
When thin sectioned soil or sediment is observed under a polarizing light microscope it is possible 
to identify and quantify the mineralogy, structure, and texture of the soil material, as well as any 
bones, shells, artefacts, coprolites, phytoliths, diatoms, ash residues, pollen grains, charcoal 
fragments and plant remains that are present. It is also possible to observe the activity of soil fauna 
and roots, and the presence of iron, manganese, calcium carbonate, and to some degree 
phosphorous. Under ultra-violet light, fresh organic matter and phosphate-rich materials such as 
bones and coprolites can be identified on the basis of their autofluorescence. 
Method 
Micromorphology samples were manufactured and analysed at the McBurney Geoarchaeology 
Laboratory, University of Cambridge. Samples from I>veni and Hofstaoir were manufactured by me 
and samples from Aoalstrreti 14-18, Reykjavik, were manufactured by Julie Miller. The 
undisturbed blocks were air dried for three months and thin sectioned following the method 
described by Murphy (1986). The samples were impregnated by immersing them in a mixture of 
crystic polyester resin, acetone, and the catalyst methyl ethyl ketone peroxide (standard ratio 1800 
ml resin: 200 ml acetone: 30 ml MEKP), and were placed under vacuum to ensure that no air was 
trapped while the resin infilled the pore space in the sediment. Three days after the initial 
impregnation, the resin bath was topped up with same crystic polyester resin mixture, with the 
addition of 10 drops of accelerator G. The blocks were then allowed to cure for several months, 
culminating in two days in an oven at SO°C to ensure complete hardening. Slices approximately O.S 
cm thick were cut with a saw, lapped on a Brot thin sectioning machine, bonded to a glass slide 
with crystic polyester resin, and precision lapped to a thickness of 30 jlm. The thin sections were 
hand-polished to ensure that they were of even thickness and fine finish , and finally cover-slipped. 
The thin sections were first studied at a scale of 1: 1 and then analysed with petrographic 
microscopes at magnifications ranging from x4 to x400 using plane-polarised light (PPL), crossed-
polarised light (XPL), oblique incident light (Oll.,), and ultra-violet light (UVL). Micromorphology 
descriptions were based on the internationally accepted terminology outlined in Bullock et al. 
(198S) and Stoops (2003). The interpretation of thin sections was aided by reference to the 
experimental and ethnoarchaeological materials collected by me and other researchers, and by the 
accumulated experience of soil scientists who have been applying micromorphological techniques 
to archaeological questions (e.g. Courty et al. 1989). 
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Loss ON IGNITION 
Principle 
The relative proportions of organic and inorganic carbon in soil or sediment can be estimated by 
the weight lost on heating to 550°C and 950°C respectively. 
Method 
Loss on ignition analysis was conducted in the Physical Geography Laboratory, Department of 
Geography, University of Cambridge, following a procedure based on Nelson and Sommers 
(1996). After air-drying for one week, samples were sieved in order to remove constituents over 2 
mm in size and pulverised using a mortar and pestle. Approximately 5 g of sediment was 
transferred to crucibles of known weight and heated in a muffle furnace for six hours at 105°C to 
remove all water. After weighing, the samples were heated for six hours at 550°C and re-weighed 
at 105°C. The samples were then returned to the oven, heated for six hours at 950°C, and weighed 
again at 105°C. The difference between the oven-dried weight and the weight recorded after 
heating to 550°C, divided by the oven-dry weight of each sample, gives a proxy measurement for 
the percentage of organic matter in the soil or sediment. The difference between the weight 
recorded after 550°C and the weight recorded after 950°C, divided by the oven-dried weight of each 
sample, gives a proxy measurement for the percentage of inorganic carbon in the sample. 
MAGNETIC SUSCEPTIBILITY 
Principle 
Magnetic susceptibility is a measure of the ability of a soil or sediment to become magnetised when 
it is placed in a magnetic field and is a proxy measure for the metal content. Since high 
temperatures can cause iron in the soil to be converted to magnetite, enhanced magnetic 
susceptibility values in archaeological sediments permit the estimation of concentrations of burnt 
sediment, peat ash, or turf ash. 
Method 
Magnetic susceptibility analysis was conducted at the Physical Geography Laboratory, Department 
of Geography, University of Cambridge. After air-drying for one week, samples were sieved in 
order to remove constituents over 2 mm in size and gently pulverised using a mortar and pestle. 10 
cm3 plastic pots were filled with the powdered sample and weighed in order to obtain the bulk 
density of the sample. Magnetic susceptibility measurements calibrated against the earth's ambient 
magnetism were taken in triplicate using a Bartington Instruments MS2 magnetic susceptibility 
meter with a low frequency sensor. The average of the three values was divided by the bulk density 
of the sample to give the mass specific susceptibility. 
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ELECTRICAL CONDUCTIVITY 
Principle 
The electrical conductivity of a soil solution is a measure of the ability of that solution to conduct 
electricity, and is a proxy measure for the concentration of soluble salts (ions) in the soil or 
sediment. 
Method 
Electrical conductivity analysis was conducted at the Physical Geography Laboratory, Department 
of Geography, University of Cambridge. After air-drying for one week, samples were sieved in 
order to remove constituents over 2 mm in size and gently pulverised using a mortar and pestle. 10 
ml of sediment was placed in a 50 ml plastic beaker and mixed with 25 ml de-ionised water in 
order to achieve a 2:5 soil:water suspension. The sample and water were vigorously mixed with a 
glass rod in order to form a slurry and the electrical conductivity of the slurry was measured using 
an DiST WP3 EC meter. After each reading the electrodes were rinsed in de-ionised water in order 
to prevent the cross-contamination of samples. . 
pH 
Principle 
The pH of a soil solution is a measure of the concentration of hydryogen ions and is a proxy 
measure for the acidity/alkalinity of the soil or sediment. 
Method 
pH was tested at the same time as electrical conductivity. After air-drying for one week, samples 
were sieved in order to remove constituents over 2 mm in size and gently pulverised using a mortar 
and pestle. 10 ml of sediment was placed in a 50 ml plastic beaker and mixed with 25 ml de-ionised 
water in order to achieve a 2:5 soil:water suspension. The sample and water were vigorously mixed 
with a glass rod in order to form a slurry and the pH of the slurry was measured using a pHep 3 
electronic pH meter. After each reading the electrodes were rinsed in de-ionised water in order to 
prevent the cross-contamination of samples. 
MULTI-ELEMENT ANALYSIS BY INDUCTIVELY COUPLED PLASMA ATOMIC 
EMISSION SPECTROSCOPY (ICP-AES) 
Principle 
Inductively coupled plasma atomic emission spectroscopy measures the relative concentrations of 
34 elements in the soil or sediment, including the elements most relevant to archaeological 
research: aluminium (AI), barium (Ba), calcium (Ca), copper (Cu), iron (Fe), potassium (K), 
magnesium (Mg), manganese (Mn), sodium (Na), nickel (Ni), phosphorus (P), lead (Pb), sulphur 
(S), strontium (Sr), and zinc (Zn). 
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f 
Method 
Multi-element analysis was conducted by ALS Chemex in their laboratories in Vancouver, Canada 
(procedure code ME-ICP41). 5-15 g of sediment was air dried, pulverized, and sieved to remove 
constituents over 180 /lm in size. The elements in the sample were then leached using a nitric acid-
aqua regia digestion system and the soil solution was heated to a temperature of 8000°C. The light 
resulting from the excitation of the elements in the sediment was then collected by an atomic 
emission spectrometer, resolved into a spectrum of constituent wavelengths, measured for its 
intensity, and converted to an elemental concentration (ppm) by comparing it to calibrated 
standards. 
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Table A3.1 Properties and possible sources of elements relevant to the case studies in this thesis. 
Element Significance Sources of Elevated Concentrations Post-Depositional Properties References 
Aluminium AI A normal weathering product of Abundant in natural soils, but is also Forms highly insoluble compounds with P. Knudson et al. (2004,451); 
silicate rocks, and therefore widely concentrated by microbial activity; AI Proudfoot (1976) ; 
present in soils, particularly clays; accumulates in peat, and may be found in 
also an essential plant nutrient. elevated concentrations in archaeological 
deposits containing decomposed vegetation. 
Barium Ba A constituent of silicate minerals, Accumulates in leaf litter and on Ba follows the same geochemical pathway as K Grupe & Hummel (1991); 
and a trace element in ground water; archaeological sites, where organic matter Kabata-Pendias & Pendias 
accumulates in plants, teeth, and and/or its ash is concentrated, especially in (1984); Sowden & Stitch 
bones. ashed bone, wood, seaweed, and molluscs. (1957) ; Wedephol (1969); 
Carbon C Essential component of all organic Present in all plant and animal tissues, and Cycled by plants, and lost through biooxidation, Cook (1965:16) 
molecules; present in high therefore deposited in high concentrations therefore concentrations will eventually return to 
concentrations in all living where any organic matter (charred and the natural baseline. 
organisms; present in pure form in uncharred), has been deposited. 
charred plant matter. 
Calcium Ca Alkaline earth element that is a Elevated concentrations in archaeological Cycled by plants, therefore concentrations will Brochier (1983, 186); Canti 
constituent of silicate and carbonate deposits containing decomposed vegetation, eventually return to the natural baseline unless the (1997); Canti (1999) ; Canti 
minerals; an important plant animal flesh, or excreta; highly concentrated original anthropog'enic loading was sufficiently (2003); Cook (1965, 6-8,19-
macronutrient; present in high in bones in the form of tri-calcium phosphate, high, or burial was rapid; at pH < 7.0, tends to be 20); Franceschi & Horner 
concentrations in all living CCl3(P04)2 and calcium carbonate (CaC03); in leached and redeposited lower in the soil profile, (1980); Moore & Denton 
organisms, and is a major herbivore dung, concentrated in the form of although when bonded with phosphates, as in (1988,29-33) . 
constituent of bone, teeth, shells, CaC03 spherulites; concentrated in wood, tree bone hydroxyapatite (Cas(P04)a(OH)), it can 
eggshells, and ash; elevated leaf, and peat ash, in the form of calcium survive weak acidic conditions; at low pH, Ca can 
concentrations commonly found on phosphates, silico-carbonates (cystoliths), and also exchange with labile positive ions such as Na, 
archaeological sites. CaC03 pseudomorphs of calcium oxalates; K, and H, and can complex with anions in the clay 
Ca is also concentrated in archaeological fraction; at pH>7.0, readily combines with soil 
contexts where calcareous materials were put constituents (e.g. phosphorus, carbon dioxide) to 
to practical use (e.g. in calcareous plasters form very stable compounds (e.g. tri-calcium 
and mortars; in glazes, dyes, dehairing phosphate, CCl3(P04)2, and calcium carbonate, 
solutions, etc.). 
f 
CaC03) . 
Copper Cu Abundant in some sulphide ore May contaminate the soil where metalworking Assimilated by algae to produce sulphides; Pickering (1986). 
deposits; occurs in oxides; metal activities took place. susceptible to leaching in acidic soils. 
mined and worked by humans since 
antiquity. 
Gold Au Precious metal mined and worked by May contaminate the soil where metalworking 
humans since antiquity. activities took place. 
Iron Fe Widely present in soils, particularly Can naturally form concentrations in and Reduction of iron causes Fe"+ and Fe~ to dissolve Landuydt (1990) 
338 
I Element Significance Sources of Elevated Concentrations Post-Depositional Properties References 
clays; as a metal ore, it has been around negative features such as pits, ditches and be transported by water; Fe ions may be fixed 
mined and worked by humans since and post holes, which may preferentially hold as carbonates (e.g. pyrite, FeCOs) or sulphides 
antiquity. water, and will therefore be the location of (pyrrhotine, FeS); subsequent oxidation produces 
concentrations of iron oxides upon drying. acid solutions (e.g. oxidation of iron sulphides 
May concentrate in the soil where generates sulphuric acid) and the precipitation of 
metalworking activities took place (e.g. in the Fe as reddish-brown oxides and hydroxides 
form of magnetite hammerscale) . In addition, (sesquioxide pedofeatures); accumulates in humic 
Fe can be concentrated by microbial activity, and fulvic complexes; in anaerobic conditions, Fe 
and may therefore be present in higher ions can form highly insoluble compounds with P 
concentrations where there has been an input (e.g. vivianite, Fes(PO.ho8H20); pathway in soils 
of organic matter and elevated microbial closely follows that of Mn. 
activity. 
Lead Pb Metal mined and worked by humans May contaminate the soil where metalworking 
since antiquity. took place. 
Magnesium Mg An alkaline earth element and a Since stored in plants, will be deposited where Distribution of magnesium carbonate (MgCOs) Moore & Denton (1988, 29); 
natural weathering product of sil icate vegetation decomposes in situ; elevated closely follows that of Ca, otherwise the pathway of 
rocks, therefore widely present in concentrations in wood and leaf litter, and Mg is similar to that of K and Na. 
soils, particularly clays; also present their ashes. 
in carbonate form; an important plant 
macronutrient since a component of 
chlorophyll ; found in high 
concentrations in all living 
organisms; elevated concentrations 
found on archaeological sites. 
Manganese Mn Widely present in soils, particularly As for Fe. In addition, manganese can be Reduction of Mn causes ions to dissolve and be 
clays. concentrated by microbial activity, and will transported by water; and will subsequently be 
therefore be present at higher levels where deposited as manganese oxides (sesquioxide 
there has been an input of organic matter and pedofeatures); forms highly insoluble compounds 
increased microbial activity. with P; pathway in soils closely follows that of Fe. 
Nitrogen N Plant macronutrient; present in high Stored in plants, and therefore is deposited Cycled by plants, therefore concentrations will Cook & Heizer (1965,5-8,17). 
concentrations in living organisms; where vegetation decomposes in situ; present eventually retum to the natural baseline unless the 
elevated concentrations found on in high concentrations in animal tissues and original anthropogenic loading was sufficiently 
archaeological sites fluids, and is a major element in decomposing high; soluble in water and therefore can be leached 
flesh, bones, and excreta. from the soil. 
Phosphorus P A natural weathering product of Present in high concentrations in plant and At pH<5.5, may form stable compounds with iron Cook & Heizer (1965,12-15, 
silicate rocks, therefore widely animal tissues and excreta; elevated or aluminium; at pH>5.5, may combine with 20); Landuydt (1990); Moore & 
present in soils; essential plant concentrations are therefore found in calcium to form very stable compounds, such as Denton (1988, 32); Proudfoot 
macronutrient; essential component archaeological contexts containing plant hydroxyapatite (Cas(PO.)s(OH)), although these (1976,98-99). 
of biological molecules, and present and/or animal remains, food wastes, hearth can subsequently weather and convert P to Fe and 
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in high concentrations in living debris, burials, stabl ing and latrine deposits; AI oxides and hydroxides; at pH 6.0-7.0, able to 
organisms; elevated concentrations also concentrated in bones and ash in the remain in mobile ionic form and may therefore 
found on archaeological sites form of calcium phosphates (e.g. leach relatively rapidly; P may also adsorb on the 
hydroxyapatite (Cas(PO.h(OH)). surface of clay particles or become complexed with 
the clay minerals; in general, even very soluble 
phosphates are rendered insoluble (i.e. are 'fixed') 
very rapidly after deposition in most soil types, 
particularly soils rich in calcium and iron, and clays; 
the action of plants can cause P to accumulate in 
the upper A horizon; in anaerobic conditions, can 
combine with Fe to form vivianite (Fe3(PO.)208H20) 
Potassium K An alkaline earth element and a Present in plants in the form of soluble salts, Highly soluble in water, and may therefore be Franceschi & Homer (1980, 
natural weathering product of silicate therefore K will be deposited where vegetation leached fairly rapidly; distribution often closely 364) 
rocks, therefore widely present in decomposes in situ; wood contains follows that of Na. 
soils, particularly clays; plant particularly high levels of potassium, and 
macronutrient; present in high levels wood ash is largely composed of potassium 
in living organisms. carbonate (K2C03). Potassium is also present 
in animal flesh. 
Silver Ag Precious metal mined and worked by May contaminate the soil in locations where 
humans since antiquity. metalworking activities took place. 
Sodium Na An alkaline earth element and a Present in plants in the form of soluble salts, Highly soluble in water, and may therefore be Franceschi & Homer (1980, 
natural weathering product of silicate and will therefore be deposited where leached fairly rapidly; distribution often closely 364) ; Knudson et al. (2004, 
rocks, therefore widely present in vegetation decomposes in situ; since Na is follows that of K. 450) 
soils, particularly clays; present in abundant in rock salt and sea salt, it may 
high concentrations in all living enter archaeological sites with seaweed, or as 
organisms; a common salt, abundant a preservative; e.g. it has been found 
in seawater concentrated under fish drying racks 
Strontium Sr Trace element that accumulates in May be concentrated in food preparation and Sr follows the same chemical pathways as Ca, and Middleton & Price (1996, 675); 
shell , tooth enamel, bone, and consumption areas characterised by an the distribution of these elements will often be Sowden & Stitch (1957) 
organic matter. abundance of small bone and shell fragments; similar. 
also accumUlates in leaf litter, and on 
archaeological sites where organic matter and 
its ash is concentrated. 
Sulphur S Plant macronutrient; present in high Since stored in plants, will be deposited where Cycled by plants, therefore will eventually return to 
levels in living organisms; used by vegetation has decomposed in situ; the natural baseline; in anaerobic conditions, S 
bacteria to oxidise plant matter in the preferentially accumUlates where plant matter ions may be used by bacteria to oxidise organic 
absence of oxygen (i .e. in reducing is decomposing under reducing conditions matter, after which S is released as the noxious-
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conditions) . (e.g. peat bogs). smelling hydrogen sulphide (H2S); S may also 
react with inorganic soil components (e.g. bind with 
Fe2+ to precipitate as pyrrhotine (FeS). 
Tin Sn Concentrated in siliceous rocks; May contaminate the soil in locations where it 
metal mined and worked by humans was used in metalworking activities; is 
since antiquity. accumulated in leaf litter, and on 
archaeological sites where organic matter is 
concentrated. 
Titanium Ti A natural weathering product of Generally indicative of a high mineral content Knudson et al. (2004,451). 
silicate rocks, therefore present in rather than anthropogenic activity. 
soils. 
Zinc Zn Abundant in some sulphide ore Is accumulated in leaf litter and on May be assimilated by algae to produce sulphides; Pickering (1986). 
deposits; occurs in oxides. archaeological sites where organic matter is mobile in poorly drained soils, and susceptible to 
concentrated. leaching in acidic soils. 
-
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Table A3.2 Element concentrations determined by multi-element techniques applied to modem analogues of anthropogenic materials and sediments. 
Material 
Ash 
Coal ash 
Dung ash (cow) 
Grass/straw ash 
Peat ash 
Tree leaf ash 
Wood ash 
Slag 
Metallurgical slag 
Non-metallurgical slag 
Anthropogenic Sediments 
Kitchen floor sediments (deposited food remains 
and ash from the hearth) 
Living roomlfood consumption area floor sediments 
(deposited food remains) 
Stable floor sediment 
Organic-rich midden sediments (food preparation 
waste) 
Sediment under fish drying racks 
Sediment in f ish processing area 
Elements present (in decreasing order) 
Si, AI, Fe (Ca, Mg, S) 
Si, Ca (K, P, Mg, Na) 
Si, K (Ca, Na, P) 
Ca, Si, Fe (S, Mg) 
Ca, K (Mg, P, Si, S) 
Ca, K, Mg, AI, P (Si, Sr, Mn, Fe) 
Fe, Si 
Ca, P, K, Mg, Sr 
P, K,Mg 
Si, Ca, K, AI , Fe, S, Mg, P 
P,K, Mg 
Mn, P, Zn (Ba, Sr, Ca, Na, K) 
Na, K, Ba (Sr, P, Ca) 
References 
Evans & Tylecote (1967, 23) 
Evans & Tylecote (1967, 22) 
Folk & Tylecote (1982, 461) 
Evans & Tylecote (1967, 23) 
Evans & Tylecote (1967, 23) 
Evans & Tylecote (1967, 23); Pierce et al. (1998, 497); Scotter (1963); 
Tarrant (1956) 
Evans & Tylecote (1967, 23) 
Fermi.ndez et al. (2002); Terry et al. (2004, 1242), Middleton & Price (1996, 
678) 
Fernandez et al. (2002) 
Macphail et al. (2003) 
Fernandez et al. (2002) ; Terry et al. (2004, 1242) 
Knudson et al. (2004, 448, 450) 
Knudson et al. (2004, 448, 451) 
( ) = element found in slightly elevated concentrations «10-15% of the composition of the material, or less than an order of magnitude different from the surrounding sediments) 
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Table A3.3 Micromorphological characteristics of modem analogues of anthropogenic materials relevant to the case studies in this thesis. 
Material Distinctive Micromorphological Characteristics I Diagnostic Aids References* 
Bone 
Unbumt Structure: Varies depending on the type of bone tissue: compact osseous tissue (the outer cortex of bones) is a continuous solid AltemOller & van Vliet-Lanoe (1990, 
mass, often with small, biconvex voids (Haversian canals; 5-15 pm) scattered throughout; spongy osseous tissue is composed of an 567); Bullock et al. (1985, fig. 64g-h); 
interconnecting network of voids surrounded by thin-walled bone tissue. Boschian (forthcoming); Courty et al. 
Colour: Yellow in PPL unless stained brown by sesquioxides; low order grey, white and yellow in XPL, with highly distinctive fibrous (1989,188); Stoops (2003, Photo 
or ropey b-fabric running roughly parallel to the surface of the bone and to voids; autofluorescent under UV or blue light due to the 6.24-6.29); Bone Refs (Giovanni 
presence of phosphates (generally hydroxyapatite, Cas(P04h(OH)) , although this can fade with age or poor preservation. Boschian; Matthew Canti). 
s 
Bumt Structure: Bone fired at temperatures above 285°C develo~polygonal cracking, which is seen in cross section as a platy structure; Nicholson (1993); Shipman et al. 
Colour: Varies depending on buming temperatures and the length of time spent in the fire: bone fired at 285-c. 500°C alters to (1984); Stiner et al. (1995, 226); 
reddish brown, dark greyish-brown, and black as it progressively carbonises, bone fired above 525°C alters to grey and white as it Bumt Bone Refs (Canti, unpublished 
progressively calcifies (PPL). In XPL, partially bumt bone exhibits dark red interference colours, with increased isotropism as the reference collection). 
bone becomes fully carbonised; calcined bone is microcrystallitic in XPL; buming reduces the intensity of autofluorescence under UV 
or blue light. 
Plants/Wood 
Fresh to Structure: Plant cell structure evident. AltemOller & von Vliet-Lanoe (1990, 
moderately Mineral Component: Some plant tissues contain phytoliths composed of amorphous silica (Si02; transparent in PPL, isotropic in 569-570); Brochier (1996); Brochier 
decomposed XPL, with moderate negative relief), in various shapes depending on the particular vegetal cells in which they formed. Some plant, (2002, 256); Bullock et al. (1985, 83, 
leaf, and wood tissues also contain calcium oxalate crystals (either CaC20 4·H20 or CaC20 4·2H20) (transparent in PPL, high order fig. 80); Canti (1998, fig. 9) ; Canti 
pink-white-green interference colours in XPL), and a few contain crystalline calcium carbonate cystoliths (CaC03) (transparent in PPL, (2003,343-347, figs 3-7); FitzPatrick 
high order pink-white-green interference colours in XPL). (1993,157, Plate III(C)); Franceschi 
Organic Component: Colour in PPL may vary from light brown to light reddish brown; in XPL, cellulose in cell walls show first order & Homer (1980,380-383); Pipemo 
interference colours from grey to white to yellow, but may also appear orange to red if iron oxides have impregnated the plant tissues; (1988); Stoops (2003, Photo 6.6-6.9); 
autofluorescent under UV or blue light, unless masked by iron oxides. I:>VR97-2 Ref. 
Very strongly Structure: Amorphous; no plant cell structure evident. FitzPatrick (1993,157). 
decomposed Mineral Component: As above. 
Organic Component: Colour may vary from black to brown to reddish brown to yellow to colourless (PPL); isotropic. 
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Plants/Wood 
Herbaceous 
plant ash 
Wood and 
leaf ash 
Turf 
Surface A 
horizon of 
Icelandic 
Andisol 
Turf ash 
(Surface A 
horizon of 
Icelandic 
Andisol) 
Mineral Component: Primarily opaline silica phytoliths. Plant tissues containing calcium oxalate crystals or cystoliths, which were 
ashed at temperatures between 430-510°C, will contain fine-grained calcium carbonate pseudomorphs of the original calcium oxalate 
crystals (micritic CaC03 grey in PPL, grey in XPL). At higher temperatures and in certain chemical environments, the silica and other 
mineral components may melt to form the vesicular glassy globules known as non-metallurgical slag. In open-air sites, or in acidic 
soils, these very fine calcitic crystals will dissolve, and only the silica and the macro- and microscopic charcoal of the charred organic 
component will survive. The melting point of silica is normally 1710°C, but if bumed in the presence of alkali metal oxides (e.g. soda, 
Na20; potash, K20), which are also common components of ash, its melting point is reduced to 700-900°C, well within the range of an 
open cooking fire. 
Organic Component: Organic matter will be entirely bumt off at temperatures >c. 550°C, leaving only silica phytoliths. If firing 
temperatures were < c. 550°C, some plant tissues may be preserved in charred or partially charred form, as macro- or microcharcoal; 
in the latter case some residual cell structure may be visible. Charred plant tissues appear black to dark brown in PPL, are isotropic 
in XPL and are black, with a very fine glittery aspect in OIL. 
Mineral Component: Primarily micritic calcium carbonate pseudomorphs of calcium oxalate crystals (c. 15 jJm in size), which form at 
temperatures between 430-51O°C (micritic CaC03 grey in PPL, grey in XPL). From about 600°C, these progressively transform to 
very fine secondary carbonates with crystallitic b-fabrics still evident. In open-air sites, or in acidic soils, these very fine calcitic 
crystals rapidly dissolve, leaving only the charred organic component. 
Organic Component: As for Herbaceous plant ash, above. 
Structure: Ultrafine granular (rounded peds 40-200 jJm), with interaggregate channels where the structure has been opened up by 
soil fauna; fabric is heavily reworked by bioturbation. 
Mineral Component: Silt and sand component commonly includes tephra grains, phytoliths and diatoms (diatoms increase in 
frequency in wetter soils) ; randomly oriented and distributed; may contain tephra layers. 
Organic component: Plant tissues (fresh to very strongly decomposed); common horizontal orientation; fungal sclerotia present. 
As for Herbaceous plant ash, above, in addition to: 
Mineral Component: Fine sand and silt grains, including tephra, may have been thermally altered to brown or black (PPL). Any iron 
oxides present are thermally transformed by temperatures of c. 400°C to maghaemite in reducing conditions (e.g. moist soils 
containing organic matter and humus; moderately red), and haematite in oxidising conditions (yellowish orange to bright red colours in 
PPL, orange to deep red interference colours, with a microcrystalline, cloudy aspect in XPL, and a bright yellowish orange to red, 
glittery aspect in OIL), a process often described as 'rubification'. A few meso-sized fragments of charred plant matter may also be 
present, in addition to <5% phytoliths and diatoms, but if fired at temperatures above 550°C, the organic component will be completely 
combusted. The groundmass appears yellow to grey (PPL, OIL), and has a faintly stipple speckled b-fabric (XPL). 
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Brochier (1983a,189-191); Brochier 
(1996); Brochier (2002, 456, fig. 3, 
Plate 1); Canti (2003, 347-351, fig. 
7); Courty et al. (1989,106-107, 
Plate IlIf); Folk & Hoops (1982); 
Goffer (1980,139). 
Brochier (1983b, 143-144); Brochier 
(1983a, 186-188, fig. 3); Brochier 
(1996); Brochier (2002, 456-457); 
Brochier (2003,1212); Courty et al. 
(1989,106, fig. 7.1a); Canti (2003, 
fig. 6); FitzPatrick (1993, fig . 10.5); 
Simpson et al. (2003, 1408-1409); 
I:>VR97-4 Ref. 
Amalds et al. (1995,165); FitzPatrick 
(1993, figs. 10.2-10.3); I:>VR97-2 Ref. 
Canti (2000, 392) ; Simpson et al. 
(2003, 1408-1409); Laxadalur Turf 
Ref. 
Peat I 
Unbumt peat Structure: Spongy. FitzPatrick (1993, figs. 10.2 and 
Mineral Component: Abundant phytoliths and diatoms; may have varying quantities of windblown silt and sand. 10.4); I'VR97-5 Ref. 
Organic Component: Plant tissues may be slightly to very strongly decomposed, depending on the age of the peat and its exposure 
to aerobic conditions; common horizontal orientation. 
Peat ash As for Herbaceous plant ash, above, in addition to: Canti (2000); Simpson et al. (2003, 
Mineral Component: Iron nodules are thermally transformed by temperatures above c. 500°C to maghaemite in reducing conditions 1408-1409); Caithness Peat Ash Ref, 
(e.g. if peat was still moist when bumt), and to haematite in oxidising conditions (yellowish orange to bright red colours in PPl, orange Orkney Peat Ash Ref, South Uist 
to deep red interference colours, with a microcrystalline, cloudy aspect in XPl, and a bright yellowish orange to red, glittery aspect in Peat Ash Ref, MYvatn Peat Ash Ref. 
Oil). 30-50% phytoliths, and 5-15% diatoms are also typically present, along with any windblown sand and silt that was present in the 
original peat; some mineral grains may have been thermally altered to brown or black (PPl). The groundmass appears yellow to grey 
(PPl, Oil), and has a faintly stipple speckled b-fabric (XPl). 
Dung 
Cattle Structure: large, flat, and subrounded, with a dense, compacted outer surface and an intemal vughy structure. Brochier (1992); Canti (1997); Canti 
Mineral Component: Abundant articulated phytoliths associated with truncated/mashed segments of plant tissue; faecal spherulites (1999); Courty et al. (1989, 114, fig. 
may be present (probably monohydrocalcite, CaC03·H20), particularly if the animal was grazing on alkaline soils, but these dissolve 7.3a); Heathcote (2004); Macphail et 
rapidly under conditions of water through-flow where the pH is below 7.7; clusters of non-spherulitic, reprecipitated silt-sized calcium al. (2003); Madella (2004, 232); 
carbonate; calcium oxalate crystals and druses, if originally present in the consumed plants, will be present in the dung; rare sand and Shahack-Gross et al. (2003); Stoops 
silt grains may also be present if they had been consumed by the animal. (2003, Photo 6.70); B.ViIl99-303 Ref 
Organic Component: Short, truncated segments of plant tissue, often with squared ends (100 Jlm-6 mm long), coated, bridged, (Boivin 2001, 328) ; GM EXP 5 Ref, 
and/or embedded in a matrix of amorphous organic matter; characteristically the organic matter exhibits horizontal layering, but GM EXP 9 Ref (Rentzel); pVR98-23 
random orientation of plant tissues has also been observed; the dense outer edge of pats have a dark brown hypo-coating of organic Ref. 
pigment; plant tissues are autofluorescent under blue light, except where masked by organic pigment. 
Sheep/Goat Structure: Rounded, up to 13 mm diameter, with a dense, compacted outer surface and an intemal vughy structure (less porous than Brochier (1983b, 144-145); Brochier 
cattle dung). (1992); Brochier (2002, 459-461); 
Mineral Component: Abundant articulated phytoliths embedded within short, truncated segments of plant tissue; faecal spherulites Canti (1997); Canti (1999); 
may be present (probably monohydrocalcite, CaC03·H20), particularly if the animal was grazing on alkaline soils, but these dissolve Heathcote (2004); Macphail & 
rapidly under conditions of water through-flow where the pH is below 7.7; clusters of non-spherulitic, reprecipitated silt-sized calcium Goldberg (1995, Plate 5); Madella 
carbonate; calcium oxalate crystals and druses, if originally present in the consumed plant, will be present in the dung; rare sand and (2004,232); Shahack-Gross et al. 
silt grains may also be present if they had been consumed by the animal. (2003); B.ViII99-304 Ref (Boivin 
Organic Component: Short, truncated segments of plant tissue, often with squared ends (100 Jlm-4 mm long) , embedded in a matrix 2001, 328-329); GM EXP 11 Ref, GM 
of amorphous organic matter; randomly oriented and compacted together in rounded pellets; the dense outer edge of the pellets has a EXP 6 Ref (Rentzel); pVR99-1 Ref. 
dark brown hypo-coating of organic pigment; plant tissues are autofluorescent under blue light, except where masked by organic -I 
pigment. 
----~-
-------
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Dung I 
Horse Structure: Rounded, with a dense, compacted outer surface and an internal fissure structure. Canti (1999); Botai96 Horse Dung 
(sparsely Mineral Component: c. 10% sand in a dark brown organo-mineral matrix; articulated phytoliths embedded within short segments and Ref (Kousoulakou 1998, 24, fig .17). 
vegetated strands of plant tissue. NB that faecal spherulites are never present in horse dung. 
steppe Organic Component: 20-30% strands and short, truncated segments of plant tissue containing articulated phytoliths (100 JJm-6 mm); 
environment) common horizontal orientation. 
Omnivore/ Structure: Subrounded, with a dense, compacted outer surface and an internal vughy structure. Dried and crushed examples have 
Camivore Mineral Component: Low quantities of faecal spherulites may be present, as well as large quantities of prismatic calcium carbonate. been observed under the microscope 
Other mineral inclusions will vary depending on the diet of the animal, but may include phytoliths, and low quantities of fine sand or (Canti 1999, 254-255), but modem 
silt, if these were digested (e.g. through drinking water). analogues are not yet available in 
Organic Component: Yellow (PPL), amorphous (isotropic in XPL) ground mass that is highly phosphatic (autofluorescent in UVor thin section . Independently identified 
blue light); organic inclusions vary depending on the diet of the animal, but may include plant tissues fragments, bones, and hair. omnivore/carnivore excrement (by 
Abundant fungal spores have also been observed. macroscopic observation , parasite 
ova, and/or lipid biomarkers) has 
been observed in HST98-61; and by 
Courty et al. (1989, 114. Plates IVa, 
IVb) and Macphail et al. (1990, fig. 3) 
Dung ash Mineral Component: Primarily phytoliths, unless the silica has been degraded by repeated heating or temperatures above c. 800°C. Brochier (1983b, 144-145); Brochier 
(herbivore) When calcium oxalate crystals or druses were present in the dung, these transfonn to micritic calcite pseudomorphs at temperatures (1996); Brochier (2002, 460) ; 
of 430-510°C; from about 600°C, these progressively transfonn to very fine secondary carbonates. If calcitic spherulites were present Simpson et al. (2003, 1409-1 41 0). 
in the dung, these may also be present in the ash, depending on the temperature of burning: up to c. 400°C they are rendered 
somewhat darker and more opaque due to the carbonisation of their organic coatings, and at temperatures above 500-560°C, they 
are destroyed completely, converting to a fine grey (PPL) mass with a faintly stipple speckled b-fabric (XPL). If fired at temperatures 
up to 400°C, charred organic matter (black in PPL, isotropic in XPL) will be present, but at temperatures above 550°C, this will be 
completely combusted. 
---
¥ NB. Unpublished reference samples (signified by 'Ref) belong to the author, except where specified. 
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Table A3.4 Thin section descriptions of ethnoarchaeological samples from the turf house at I>vera, Iceland. 
NB : After its abandonment, floors throughout the house had been covered with fresh turf; this is the upper layer in most of the thin sections pictured below. 
Floor Context 
Kitchen 
Central Location 
• heavy traffic area 
• ash and charcoal from 
the hearth was 
intentionally deposited 
when the floors became 
wet or a hole was worn 
through (a common rule 
for most of the house) 
• if floor accumulation 
became too thick (and 
ceiling therefore 
became too lo~ the 
floor was shovelled out 
and spread on the fields 
• meat and fish were 
hung from the rafters 
above this part of the 
kitchen to dry/smoke 
Next to Hearth 
• above a flat stone 
• experienced heavy 
traffic 
• received fallen hearth 
debris 
Reference Sample(s) 
(sample pictured is in bold type) 
J:lVR97-2, J:>VR97-3 
J:lVR97-4 
I cm 
Coal 
ash 
Floor 
deoos;! 
I cm 
Distinctive Micromorphological Characteristics I Diagnostic Aids Interpretations I Comments 
Organisation: Horizontal lensing of coal ash and organic sandy silt loams rich 
in anthropogenic inclusions; lenses irregular in extent and thickness across the 
floor. 
Structure: Well developed platy structure in floor deposit and underlying soils; 
localised crumb where reworked by soil fauna. 
Mineral Component: Tephra grains altered to brown by heating; phytoliths 
derived from soils, ash, and decomposing organic matter. 
Organic Component: Organic pigmentation of the fine mineral material (brown 
in PPL) ; organic punctuations (5-10% of the goundmass) abundant amorphous 
organic matter and plant tissues (10-20%); common horizontal orientation of 
elongated strands. 
Inclusions: Abundant highly fragmented charcoal (maximum size 1.5 mm), 
either embedded in an organic silt loam matrix, or in coal ash lenses, where 
frequencies reach as high as 90%; occasional burnt bone (maximum size 1.1 
mm); nodules of highly oxidised iron (red in XPL; bright orange and glittery 
under OIL) derived from peat or turf ash. 
As above, except for: 
Inclusions: Abundant coal and charcoal, ranging from very small fragments 
(which are embedded in sandy silt loam matrix) to pieces up to 20 mm; 
frequent nodules of highly oxidised iron (burnt soil and sesquioxide nodules); 
frequent clusters of grey (PPL), microcrystallitic (XPL) granules of calcitic ash; 
occasional burnt bone and unburnt bone (highly pitted). 
1 Floor deno,;! 
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The platy structure was produced 
by trampling/compaction, and has 
been observed on other silt ioam 
floor surfaces (Davidson et al. 
1992). The pure coal ash lenses 
were formed by the direct 
deposition of hearth debris on the 
kitchen floor (as described by 
Askell) . During the excavation of 
the sampling trench, large pieces 
of broken ceramics (up to 5 cm in 
size) from a single vessel were 
found. These either represent a 
dump, or a vessel broken in situ. 
The lenses of organic/ 
anthropogenic-rich silts were 
created through the processes of 
tracking material on the soles of 
feet and trampling. 
The large charcoal and coal 
fragments may have fallen 
directly from the hearth. 
-- ~l 
Floor Context 
Kitchen 
Next to Wall 
• would not have 
experienced traffic 
during the occupation of 
the house 
• following the 
abandonment of the 
house, the area next to 
the wall was used for 
equipment storage 
Main Corridor 
Central Location 
• experienced very 
heavy traffic 
• narrow, therefore the 
only activity permitted in 
this space is walking 
• both the corridor and 
the front entrance hall 
were periodically 
resurfaced with clean 
turf, since they tended 
to become wet, sticky 
and heavily compacted 
Reference Sample(s) Distinctive Micromorphological Characteristics I Diagnostic Aids Interpretations I Comments 
IlVR97-1 
I Floor deoosit 
lcm 
~VR98-6 
As above, except for: 
Structure: Well developed platy structure in the floor deposit (but see 
comments), which does not penetrate to the underlying soils. 
Inclusions: All embedded in the silt loam matrix; highly fragmented charcoal 
(maximum size 1.2 mm), present in much lower frequencies than in the more 
central areas described above (frequency varies from 2-10%); occasional burnt 
and unburnt bone, (maximum size 1.5 mm). 
Organisation: Very compact sequence of lenses of 'clean' and 'dirty', organic-
stained turf. 
Structure: Changes with depth; massive (upper 2 cm) - prismatic (next 0.5 
cm) - platy (next 0.5 cm) - subangular blocky (lower 'clean' lenses) - prismatic 
(lower 'dirty' lenses) 
Organic Component: 'Dirty' lenses appear brown in colour due to brown 
organic pigmentation of the fine mineral material (colour is normally orange 
brown, as it is in the 'clean' turf), and by an abundance of organic punctuations 
(c.30% of groundmass), and finely fragmented charcoal. 
Inclusions: Are rare in the 'clean' turf lenses, where they are restricted to 
single fragments of larger-sized coal and charcoal (up to 4 mm), which must 
have been an accidental inclusion when the fresh turf was laid; almost all 
inclusions are embedded in the organic silt loam matrices of the 'dirty' layers, 
where they consist of highly fragmented charcoal (maximum size 1.2 mm; 
frequency c. 10%), nodules of highly oxidised iron (up to 5%), and rare burnt 
and un burnt bone (maximum size 2 mm) 
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The platy structure may be a 
result of post-abandonment 
compaction, when wooden 
planks and other equipment were 
stored against the kitchen wall. 
The highly compact structure is 
due to the heavy traffic 
experienced in the narrow 
corridors. 'Clean' turf lenses 
represent turf laid when the 
corridor was resurfaced. 'Dirty' 
lenses are trampled surfaces, in 
which organic matter from inside 
and outside of the house, and 
debris from the kitchen floor, 
were tracked in on the bottom of 
feet and trampled into the floor 
surface. 
Floor Context 
Fuel Storage Area 
Central Locat ion 
• experienced only light 
traffic 
• area used for the 
storage of all fuels: 
sheep dung, peat, 
brushwood, coal 
• may also have been 
treated with hearth 
debris if floors became 
wet 
Next to Wall 
• would not have 
experienced traffic 
during the occupation of 
the house 
• area used for the 
storage of all fuels, as 
above. 
Reference Sample(s) 
(sample pictured is in bold type) 
pVR98-2, ~VR98-3 
~VR98-1 
Dung 
I cm 
Coal 
Plant 
lcm 
Distinctive Micromorphological Characteristics I Diagnostic Aids Interpretations I Comments 
Organisation: Sequence of horizontal lenses (from the top): organic sandy silt 
loam; compacted herbivore dung; organic silt loam containing abundant coal 
and wood fragments; partially decomposed grass. 
Structure: Moderately to well developed platy, with intra-aggregate vughy to 
spongy microstructure 
Dung Lens: As for sheep/goat dung reference sample (Table A3.3), except 
that the original pellets have been compacted together; includes abundant 
faecal spherulites and druses. 
Organic Silt Lens: Brown organiC pigmentation of the fine mineral material, an 
abundance of organic punctuations (up to 20% of groundmass), fresh wood 
fragments (2-5%; maximum size 6 mm), and plant tissues and amorphous 
organic matter (some of which may be derived from reworked dung; 5-10%); 
elongated wood and plant tissues are horizontally oriented; coal fragments (20-
30%; blocky, maximum size 2 mm), occasional charcoal fragments throughout 
(c. 2%; maximum size 7 mm); aggregate of coal ash. 
Plant Lens: As for moderately decomposed plant ref~rence sample (Table 
A3.3) . 
Organisation: Sloping lenses (from top): organic sandy silt loam; organic silt 
loam containing abundant inclusions of coal fragments and occasional 
aggregates of partially decomposed to well-humified peat; partially 
decomposed grass. 
Structure: Varies between layers: upper silt loams have a porous, well 
developed crumb and subangular structure, while the peat lens is spongy, with 
localised platy (a product of horizontally oriented plant remains) 
Organic Silt Lens: Organic punctuations (up to 5%); plant tissues and 
amorphous organic matter (5-10%); coal fragments (40-50%; maximum size 8 
mm); aggregate of well-humified peat (description as for peat reference 
sample, Table A3.3). 
Plant Lens: As for moderately decomposed plant reference sample (Table 
A3.3). 
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The platy structure in all of these 
layers indicates some trampling 
in th is area. The compaction of 
the dung layer may have 
occurred by trampling in situ, or 
the dung may have been 
deposited as a compacted cake 
directly from the sheephouse 
(see sheep house reference 
sample PVR99-1) . 
This part of the storage area, so 
close to the wall, shows no 
evidence of compaction by 
trampling. The coal fragments 
here are considerably larger than 
in the middle of the floor due to 
the higher fragmentation rate on 
well-trampled surfaces and/or 
horizontal size sorting of larger 
artefacts due to scuffing, 
sweeping, etc. (see Table 2.2). 
Floor Context 
Pantry (But') 
Central Location, North 
of Partition Wall 
o experienced moderate 
traffic 
o used as a work area 
and sometimes as an 
eating area 
• treated with hearth 
debris if floors became 
wet 
o fresh turf was 
occasionally laid over 
the floor 
South of Partition Wall 
o experienced moderate 
traffic 
o used for the storage of 
food stuffs in barrels 
Reference Sample(s) 
(sample pictured is in bold type) 
IlVR98-26 
t Peaty turf I Peaty turf 
~~I B=::: :~~it 
harcoaI 
IlVR98-30, j:>VR98-31 
..,...~ .. - 'i"'''~;';:a,~~.Jj , . -:-.~ - ... -~ ... . ..... . floor denoSlt 
denosit 
Icm 
Distinctive Micromorphological Characteristics I Diagnostic Aids Interpretations I Comments 
Organisation: Organic sandy silt loam, containing abundant anthropogenic 
inclusions, at the bottom of which is a high concentration large charcoal 
fragments; this floor is covered by two layers of very peaty turf (distinguished 
by differences in the content of iron oxides), followed by a layer of the loose, 
mineral turf that is the capping layer in many rooms. 
Structure: Very well developed platy structure. 
Organic Component: Organic pigmentation of the fine mineral material (brown 
in PPL); abundant organic punctuations (up to 30% of the groundmass); 
occasional amorphous organic matter and plant tissues (2-5%); common 
horizontal orientation of elongated strands. 
Inclusions: The abundant charcoal and coal fragments embedded in the 
organic sandy silt loam was highly fragmented (maximum size 1.5 mm; 
frequencies of 5-10%), while charcoal in the lens at the bottom of the floor is up 
to 14 mm in size, and reaches frequencies of 50%; occasional burnt bone 
(maximum size 2 mm); occasional nodules of highly oxidised iron (red in XPL; 
bright orange and glittery in OIL) derived from peat or turf ash; one piece of nut 
shell. 
Pedofeatures: Rare clusters of gypsum crystals (both lozenge-shaped and 
prismatic; composition: CaSO.o2H20), which were associated in one location 
with pyrite (FeS2), of which it is an alteration product if pyrite is oxidised in the 
presence of calcium (FitzPatrick 1993:70, 85-87). . 
Organisation: Sequence of lenses of organic silt loams containing an 
abundance of anthropogenic material, separated by layers of 'clean' turf. 
Structure: The upper floor layer has a well developed platy structure; the lower 
floor layer has been heavily reworked by soil fauna, which has produced a 
predominantly crumb structure, but a localised platy structure survives at the 
bottom of the layer, where there is a lens of waterlain silt and clay. 
Organic Component: as above. 
Inclusions: Abundant highly fragmented charcoal and coal embedded in the 
organic sandy silt loam (maximum size 1.5 mm; frequencies of 5-10%); rare 
burnt and unburnt bone (maximum size 0.5 mm); rare nodules of highly 
oxidised iron (red in XPL; bright orange and glittery in OIL) derived from peat or 
turf ash; sample j:>VR98-31 also has one small aggregate of coal ash (7 mm) in 
the lower floor layer. 
Pedofeatures: Excremental pedofeatures in the lower floor layer; gypsum 
crystals are present in the turf layer below the lower floor. 
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Even this room, which was used 
for storage only, and would not 
have experienced as much traffic 
as the kitchen, exhibits a classic 
trampled structure. The lens of 
large charcoal fragments at the 
bottom of the floor layer is the 
product of an intentional dump, 
while the organic and 
anthropogenic inclusions 
embedded in the silt loam are 
more likely to have been tracked 
in and trampled on the bottom of 
feet. 
The multiple turf layers above 
and between the floor deposits in 
the pantry are from the 
resurfacing of the floors. The two 
turf layers lying on top of each 
represent a cleaning/resurfacing 
event, in which the accumulated 
floor deposit was shovelled out 
(see note for Kitchen Floor, 
above) prior to the resurfacing of 
the pantry with fresh turf. Since 
this is not observed in any other 
room, it is possible that extra care 
was taken to maintain a 
salubrious environment in the 
pantry, where food was kept. 
• 
Floor Context 
Cattle Byre 
Interior floor 
o inhabited by cattle 
throughout the winter 
and at milking times 
o cleaned out every 
spring, facilitated by the 
removable stone at the 
end of the dung/urine 
trough 
o ash was regularly 
deposited on the floor in 
order to absorb moisture 
and odours. 
Sheephouse 
Interior floor 
o inhabited by sheep 
throughout the winter 
and during the lambing 
season 
o cleaned out every 
spring, when the 
accumulated dung and 
hay deposits were 
spread on the fields 
o sometimes ash was 
spread over the floor 
after it was cleaned out, 
to facilitate cleaning in 
the following year 
Reference Sample(s) 
j:)VR98-23 
l cm 
j:)VR99-1, I:>VR99-2-6 
floor/ 
litter layer 
lcm 
fl oor 
Distinctive Micromorphological Characteristics I Diagnostic Aids 
Organisation: Sequence of fine (maximum 7 mm thick), compacted lenses of 
herbivore dung, coal ash, peat ash, herbaceous plant matter (hay), and very 
organic silt loams composed of mixtures of the above. 
Structure: Very well developed platy structure. 
Dung lenses: >99% compacted plant tissues in various stages of 
decomposition and associated phytoliths; shorter strands of plant matter are 
randomly oriented; longer strands have a dominant horizontal orientation; <1 % 
fine sand and silt; only the freshest plant tissues are fluorescent under blue 
light; comparable to cattle dung reference samples in Table A3.3. 
Hay lenses: >99% long strands of horizontally bedded herbaceous plant 
tissues and associated phytoliths. 
Coal ash lenses: Composed of highly fragmented charcoal (very thin strands, 
never with cell structure), blackened phytoliths, and mineral grains «250 tJm). 
Peat ash lenses: Composed of phytoliths, diatoms, and nodules of highly 
oxidised iron; comparable to peat ash reference samples (Table A3.3) . 
Organic silt loam lenses: Organic pigmentation of the fine mineral material; 
abundant organic punctuations « 30%); amorphous organic matter with 
common horizontal orientation of elongated strands. 
Inclusions: Charred wood and plant tissues «2 mm), globules of non-
metallurgical slag «1 mm), bone «3 mm), burnt bone «300 tJm) . 
Pedofeatures: Localised coatings and crystal intergrowths of micritic calcium 
carbonate; dense, incomplete infillings of hypidiotopic gypsum (CaS040 2H20) 
Organisation: Sequence of layers of dung, hay, and organic silt loams 
composed of soil mixed with dung and/or hay. 
Structure: Well-developed platy structure, with a common intra-aggregate 
spongy structure. 
Dung lenses: >99% amorphous organic matter and herbaceous plant tissues 
in various stages of decomposition, with associated phytoliths; randomly 
oriented, but long strands of plant matter are horizontally or subhorizontally 
oriented; autofluorescent under blue light. 
Hay lenses: as for dung lenses, but plant tissues are long and horizontally 
bedded. 
OrganiC silt loam lenses: Andosols, with aggregates of decomposed peat 
(50% phytoliths and diatoms embedded in amorphous organic matter) 
Inclusions: Rare fragments of bone «1%) 
Pedofeatures: Clusters of spherulites of side rite (FeCOa) are present in lenses 
of organic silt loam; rare, localised hypocoatings and crystal intergrowths of 
vivianite (Fea(P04)2oSH20); rare, localised coatings and infillings of calcium 
carbonate (CaCOa); common loose, discontinuous infillings of herbivore 
excrement. 
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Interpretations I Comments 
The marked compaction and 
well-developed platy structure are 
the result of trampling by cattle as 
well as humans. Although some 
hay lenses are readily 
identifiable, it is difficult to 
distinguish between hay and 
dung in some of the finer, heavily 
trampled layers. No faecal 
spherulites were present. The 
mobilisation and reprecipitation of 
calcium carbonate has also been 
observed in other stabling 
deposits in which spherulites 
were absent, and the calcium 
component of these crystalline 
pedofeatures may be derived 
from dissolved spherulites and 
ash further up the sequence 
(Heathcote 2000; Heathcote 
2004) . 
The platy structure is largely a 
product of compaction by 
trampling, but may also partly be 
due to the desiccation and 
shrinkage of horizontally bedded 
organic matter. The common 
intra-aggregate spongy structure 
is also a result of the desiccation 
of plant matter. Although some 
hay layers are readily identif iable, 
dung layers that have been 
heavily trampled and compacted 
are difficult to distinguish from 
hay. Siderite spherulites and 
vivianite form under reducing 
conditions (Landuydt 1990), and 
indicate periods of prolonged 
wetness in the sheephouse. The 
mobilisation and reprecipitation of 
calcium carbonate has also been 
observed in other stabling 
deposits in which spherulites 
were absent (Heathcote 2000; 
Heathcote 2004) . 
- - - j 
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Table A4.1.1 ASTOl-67: Thin section description. 
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Porphyric speckled 
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Table A4.1.2 ASTOl-67: Thin section interpretation. 
L_~-" .. :::.a!tl r,i Context i Summarvof Imoortant I 
lcm 
perfectly sorted silt and very fine sand, including 
hnrimnt"Uv oriented minerals and strands of amorphous organic 
55 mm thick; silt loam with a mixed, heterogeneous fabric, containing aggregates of white 
and green glass shards, occasional amorphous organic matter, and no anthropogenic 
inclusions; sharp, undulating lower boundary. 
8 mm+ thick; organic silt loam with a loose, porous structure, 
charcoal (up to 2 mm in size), burnt and unbumt bone (up to 300 pm in size), and 
amorphous organic matter. 
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Reworked turf containing the LNL; heavily bioturbated; deposited during the collapse of turf roof 
and walls. 
Waterlain silts and sands, formed by run-off carrying silt and sand from the collapsed turf roof 
pooling into a small depression and settling out in situ. 
Reworked turf containing the LNL; heavily bioturbated; deposited when turf roof and wall material 
collapsed directly on top of the floor. 
original structure survives, it does not appear to have been 
tramOlina: material probably accumulated underneath a raised bench by being 
the central floor area 
Table A4.2.1 ASTOl-68: Thin section description. 
Structure 
0 0 
=> 0 
.0 ~ "5 
€ ~ ~ : 31 e gill g 
.!!'E 
.lo! om g> ~ ~ .~ 8. ~ 31 '" ~ ~ E g ~ ~ ;; ~8 ~ m e -".lo! t ;3 E G .lo! 8.ll ~ a: en 
Porosity 
31 g 
g> 
'il 
~ 
-g 
8. 
E 
8 
.§, 
g 
~ 
1 
ti 
E 
.. 
0 
.0 
;; 
a: 
m 
~ 
~ 
~ 
cS 
Groundmass 
~ 
0 eo. 
.0 ~ "5 
€ ;ii ~ ~ '2 
... ~ 0; 
a: m 
~ 0 u: 
u: 0 
" ~ ~ 
cS ;; z 
Siomln. Organic Matter 
~ ~ :c 
~ .!l 0 ~ ~ ~ .~ ] 
'" ~ ~ :E 
m :8- gc: -~ g ~ ~ e .~ ~ i!'" ~ ~ l e- e--;; ;; ~ n iD is 
G 
e 
~ 
1 
u. 
Inclustons 
1! g. 
t-
'0 
~ 
~ 
l i m 
(f) 1 s ;; .. ~ § ~ ~ ~ u. ti CD 
] 
.~ 
:I: 
~~ 
'O~ 
~ ~ 
~~ 
ii:ii 
<:I: 
Pedofearures 
,§ 
0; 
Ij 
u 3 ~"§ 
~~ 
.8 .S 
e-~ 2~ <.e. 
0; 
" ~ 
e 
Jl 
747 Weakly to moderately developed Random Siltioem 30:70 Porphyric Orange brown, Undifferentiated 
ultrafine granular, with red brown, 
inters r ate channels ~eckled 
868 Massive. with few channels Horizontally bedded phytoliths Organic 30:70 Porphyric Brown, red Undifferentiated 
and stre;nds of amorphous silt loam brown, dotted 
organic matter 
Acxr deposit: • present in U'3CC: 3rTIOUll1S .• <2%, •• 2·5% . ••• 5-10% .•••• 10-20% • ••••• 20-30% . •••••• 30-40% . ••••••• 40-50% .•••••••• 50-60% .••••••••• 60-70% 
Table A4.2.2 ASTOl-68: Thin section interpretation. 
-lcm 
82 mm+ thick; silt loam with a mixed, heterogeneous fabric, containing 
lenses and aggregates of white and green glass shards, and occasional 
amorphous organic matter; very few anthropogenic inclusions - only two 
small pieces of charcoal « 2 mm) and one aggregate of well-humified plant 
matter «13 mm) -all of which were found at the bottom this layer, just 
above the floor; knife-edge lower boundary. 
5 mm+ thick; highly compacted silt loam showing organic pigmentation, 
bedded with horizontal lenses of amorphous organic matter and articulated 
nhvtnlith",· contains rare and very minute charcoal fr::onmpnt", 
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Turf debris containing the LNL; deposited when turf roof and/or wall material 
collapsed directly on top of the floor; the aggregate of peat and the small 
charcoal fragments just above the floor may be a result of post-abandonment 
dumping prior to the collapse of the turf roof and walls. 
almost entirely of herbaceous 
decomposed in situ, as well as small amounts of highly 
fr::onmpntprl charcoal. 
Table A4.3.1 ASTOl-71 : Thin section description. 
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SiH loam 30:70 Porphyric Brown, Undifferentiated 
orange 
brown. 
dotted 
Siltyday 20:80 Porphyric Orange Mosaic speckled 
loam brown. red and lNealdy 
brown, granostriated; 
speckled partially masked 
by sesquioxides 
Fine and 98:2 Monic nla nla 
very fine 
sand 
Silt loam 20:80 Porphyric Brown. red Undifferentiated 
brown, 
speckled 
R oar deposit: • present in tr30e :unounts. _ <.2%. __ 2-5%. ___ 5-10%. _. __ 10-20% • ••• __ 20-30%. ______ 30-40%. _______ 40-50%. ____ ._._ 50-60%. _._. ___ ._ 60-70% 
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Blomin. Organic Matter Inclusions -, - - - . Pedo1e11tures 
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Table A4.3.2 ASTO 1-71: Thin section interpretation. 
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858.1 
858.2 
864 
1 cm 
25 mm+ thick; very mixed, heavily bioturbated silt loam containing small 
aggregates of white and green glass shards, and randomly distributed 
amorphous organic matter and phytoliths; no anthropogenic inclusions; 
clear but irregular lower boundary. 
15-24 mm thick; silt loam with an ultrafine granular microstructure, 
containing a lens of white and green glass shards; one quarter of this layer 
is composed of a large faunal channel infilled with anthropogenic material 
from the layer below (intrusive material excluded from quantification); 
sharp, undulating lower boundary. 
30 mm thick; organic silt loam containing an abundance of fungal spores, 
phytoliths, and amorphous organic matter; 20-25% of the layer is 
composed of aggregates « 5 mm) of phytoliths in the form of short, 
randomly oriented, articulated clusters; a few aggregates of the LNL are 
present towards the bottom of the layer; heavily bioturbated; very sharp, 
undulating lower boundary. 
silt loam, containing min· 
356 
Small turf fragments, aggregates of the LNL, and a reworked soil 
derived from turf collapse debris. 
Piece of turf containing the LNL; deposited by the collapse of turf roof 
or wall material falling directly on to the floor. 
Floor layer dominated by small crumbs of herbivore dung, and dung 
reworked by soil fauna; at the bottom of the layer is a small patch of 
reworked turf; these are probably the residues of fuel stored on the 
northem edge of the fireplace. 
no human presence is detectable. 
Table A4.4.1 ASTOl-74: Thin section description. 
Structure Porosity Groundmass I Biomin. I Organic M_ner Incluclons Pedofeatures 
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792 I Wealdy to moderately Random Silly 20:80 Porphyric Orange brown, red Undiff. 
developed ultrafine clay brown, speckled 
granul8r; loam 
i nter8QClr~8te channel 
793/ T Spongy Horizontallensing; tendency for Sandy 50:50 Porphyric Pale brown, red Undiff. 
795 elongated charcoel and organic silt brown, dotted 
matter to be horizontal loam 
802 I Channel Horizontallensing; tendency for Silt 5:95 Porphyric Pale brown, grey, Undiff.; 
elongated bone and clusters of loam red brown, localised 
grey granules to be horizontal speckled micro-
N'Vstallitic 
831 Weakly developed Horizontallensing: tendency for Fine 20:80 Porphyric Dark brown. pale Undiff.; 
ultrafine granular, elongated bone, clusters of sandy and brown, grey, localised 
interaggregate channel grey granules and organic silt enaulic speckfed; yellow micro-
matter to be horizontal loam orange and glinery aystallitic 
(OIL) 
He:u1h (.eposi l: ... preserll in trace: amounts . • <2% .•• 2-5% .••• 5-10% . •••• 10-20% . ••••• 20-30% . •••••• 3()....4()% . ••••••• 40-50%, ••••••• • 50-60% . ••••••••• 60-70% 
Table A4.4.2 ASTOl-74: Thin section interpretation. 
[cm 
357 
Turf containing aggregates of the LNL; deposited when turf roof and/or walls collapsed directly on top of the hear)h; 
charcoal fragments reworked from the ash layer below by bioturbation. 
(including tephra aggregates) to a dark brown colour in PPL and a bright orange, glittery colour under OIL is likely to 
be a result of oxidation in the heat of the fire; grey, microcrystaJlitic granules are calcitic ashes derived from plant 
tissues heated to above 550·C. 
Table A4.S.1 ASTOI-75: Thin section description. 
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792.1 Wealdyto Horizontallensing; s"ndy 30:70 Porphyric Onmge Undiff: 
moderately tendency for silt loam brown, red localised 
developed elongated charcoal brown, grano· 
ultrafine and organic matter brown; striated 
granular, with to be horizontal speckled to 
intraggregate doHed: 
channels: localised 
localised vughy yellow 
orange and 
glittery under 
OIL 
792.2 I S;nglo grain: Horizonlal bedding I . Very fine 98:2 Gefuric Orange Undiff. 
intergrain of very well sorted sand bro'Ml, 
channel end coarse silt and very speckled 
k>calissd fine sand and 
vesicular seudosand 
792.3 I Complex: Horizontallensing; Siltloem; 5:95- Porphyric Pale brolNn, Undiff. 
spongy, with elongated charcoal localised 20:80 brolNn. 
localised uttrafine and amorphous organic orange 
granular and organic matter: silt loam brown, 
localised channel horizontal doned 
792.4 I Moderately Mineral: random. s"ndy 25:75 Porphyric Orange Undiff. 
developed Organic: horizontal silt loam brolNn, red 
uttrafine brolNn, 
granular, with speckled 
interaggregate 
channels 
795.1 Spongy Elongated charcoal ..... Very 25:75 Porphyric Brown, Undiff. 
and emorphous organic orange 
organic matter. sandy brown. 
horizontal sih loam doHed 
795.2 I Channel Horizonlallensing: . 
· 
.... Serdy 25:75 Porphyric Pele brown, Undiff.: 
elongated charcoal ailtloam grey, red localised 
end emorphous brown, micro-
organic matter. apeckled cryslalli1lc 
horizontal 
795.3 I Channel Elongated charcoal 
· 
.... Very 25:75 Porphyric Brown, Undiff. 
endemorphous organic orenge 
organlcmatler. .. ndy brown • 
horizontal silt loam doHed 
795.4 I Channel Horizonlallensing; 
· 
... Slhloam 5:95 Porphyric Pale brown. Undiff.; 
elongated charcoal grey. red localised 
and dusters of brown, micro-
grey granules: apeckled cryslalli1Jc 
horizontal 
802 CIiaMeI Horizonlallensing; .. 
· 
.... Siltloem 5:95 Porphyric Pale broVt'l'l. Undiff.: 
elongated bone red brown. localised 
and amorphous grey, micro-
organic matter: apeckled cryslallillc 
horizontal 
Hearth depo&it; ... present in lr3Ce amounts .• <2% . •• 2-5% .••• 5-10% . •••• 10-20% . ••••• 20-30% . •••••• JO...4O% • ••••••• ~SO% • •••••••• 50-60%, ••••••••• 60-70% 
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Table A4.S.2 ASTOl -75: Thin section interpretation. 
I cm 
mm; very 
top of the layer), mixed ashes, charcoal and amorphous organic matter (c. 30%, mainly in a lens in the middle of 
the layer), and peat ash (c. 30%, mainly in a lens at the bottom of the layer); contains occasional burnt bones; 
very sharp, undulating lower boundary 
13-20 mm; sandy silt loam with an ultrafine granular structure, containing abundant aggregates of white and 
green glass shards, occasional phytoliths, and occasional amorphous organic matter and rare charcoal 
fragments; very sharp, undulating lower boundary. 
21 mm+; the knife-edge upper boundary is accentuated by compaction and iron panning at the top of context 
802; silt; the fine matrix is pale brown (PPL) and isotropic (XPL), and contains abundant nodules of highly 
oxidised iron, and grey, microcrystallitic granules; contains occasional burnt bene, grains of fine sand and coarse 
silt (c. 5%), and rare charcoal fragments; phytoliths, where identifiable, are deformed and indistinct. 
359 
Turf containing aggregates of the LNL; deposited when turf roof and/or walls collapsed 
directly on top of the hearth; charcoal fragments reworked from the ash layer below by 
bioturt:lation. 
some wood ash; accumulated in sffu during the use of the 
beundary probably the result of the truncation of 802 during a cleaning·out 
~------------~--~==~~~~--------~==~-=================~~===1 
~ 
c 
:> 
.~ 
'" ~ 
.!2' 
~ 
e 
.\I 
::li 
] 
:i 
~ 
747.1 
747.2 
747.3 
747.4 
747.5 
851 
910 
Table A4.6.1 ASTOI-79: Thin section description. 
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Spongy; 
localised crumb 
Weakly to 
moderately 
developed 
ultrafine 
granular: 
inleraggregate 
channels 
Spongy; 
localised crumb 
Moderately to 
strongly 
developed 
ultrafine 
granular; 
interaggregate 
channels 
Lenses of very 
fine silt and day: 
massive. 
Lenses of very 
fine sand and 
pseudosand: 
single grain 
Crumb; localised 
spongy in upper 
10 mm 
Single grain 
struc:tu ... 
c 
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'S 
.g 
t 
.QC: 
~ ~ 
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~8 E': Ea> 
80 
Mineral: random 
Organic: horizontal 
Random 
Mineral: random 
Organic: horizontal 
Random 
Horizontal bedding of 
very well sorted silt and 
sand. Strends of 
emorphous organic 
mener. phytoliths end 
other rod·shaped 
minerals ere commonly 
horizontelly oriented. 
Mineral: random. 
Organic: horizontal. 
with localised random 
orientation. Lens of 
very coarse sandlfine 
gravel in middle 01 
-~. 
Mineral: random. 
Orgenic: horizontal end 
subhorizontal 
Porosity 
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Mixed silt 
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sandy silt 
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Lenses of 
fine silty 
cleyand 
very fine 
sand 
Very 
organic 
sandy";lt 
loam 
Very fine 
sand 
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0: 
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u: 
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,3 
70:30 
25:75 
70:30 
25:75 
Siltyclay 
lens: 
10:90. 
Very fine 
sand 
lenses: 
98:2 
90:10 
98:2 
Groundm.lSS 
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cS 
0: 
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u: 
" E 
,3 
Porphyric 
Porphyric 
Porphyric 
Porphyric 
Lens of 
fine sllty 
clay: 
porphyric; 
lenses of 
send: 
gefuric 
Porphyric 
Monic 
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u: 
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Brown. 
orange 
brown. 
dotted 
Orange 
brown. red 
brown. 
speckled 
Brown. 
orange 
brown. 
doned 
Orenge 
brown. red 
brown. 
speckled 
Orenge 
brown. red 
brown. 
speckled 
Brovvn, 
orange 
brown, 
doned 
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iD 
Undlff. 
Undiff. 
Undiff. 
Undiff. 
Und;tf. 
Und;tf. 
rI. 
Aoor deposit: ... present in trace :unounts, a <2% • •• 2-5%, ••• 5-10% .•••• 10-20% • ••••• 20-30% • •••••• JO...4O% •••••••• 40-50% . •••••••• 50-60% . ••••••••• 60-70% 
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Slomln. I Organic Mtitter Incluaona Pedofeatures 
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Table A4.6.2 ASTOI-79: Thin section interpretation. 
lcm 
747.1 5 mm + thick; silt loam containing an abundance of charcoal fragments and I Lens of anthropogenic debris within the turf collapse. 
amorphous organic matter, much of it horizontally bedded, and the. rare fragment of 
747.5 
aggregates 
glass shards, occasional amorphous organic matter, and the 
3 mm thick; silt loam containing an abundance of charcoal 
amorphous organic matter, much of it horizontally bedded, 
bumt bone. Verv sham. undulatina boundaries with the 
22 mm thick; very mixed, heterogeneous layer, containing subrounded aggregates 
of different soil fabrics (differing in particle size, mineralogy and the nature of the 
fine material), occasional fragments of organic matter, and the rare charcoal 
fragment. 
11 mm thiCK; tine hOrizontal lenses ot very well sorted tine silt and very 
including pseudosand particles consisting of relic (ie, transported) iron nodules; 
minerals and strands of amorphous organic matter are horizontally oriented; very 
with the laver below. 
28 mm thick; very mixed, heterogeneous layer, containing an abundance of 
charcoal (up to 7 mm in length), bumt and unbumt bone (up to 3 mm in length) ; 
amorphous organic matter, and ash (aggregates of rubified fine mineral material 
and grey, microcrystallitic granules) and aggregates of organic silt loam; there is a 
lens of very coarse sand/fine gravel in the middle of the layer; loose, porous fabric; 
very sharp, undulating boundary with the layer below. 
3 mm + thick; tephra layer dominated by white and green glass shards, plagioclase 
crystals, and opaque black minerals; the upper 1 mm contains abundant organic 
matter in the form of partially decomposed, partially birefringent root tissues and 
light reddish brown amorphous organic matter. 
361 
Thin lens of anthropogenic debris within the turf collapse. 
Heavily bioturbated turf debris, with occasional aggregates 
of waterlain silt. 
the 
collapsed turf roof pooling into a small depression and 
settling out in situ. 
Anthropogenic debris, mainly consisting of hearth residues, 
but also unburnt organic matter. It appears to be 
untrampled, and therefore probably accumulated 
. underneath a raised bench on the west side of the 
structure. 
Top of the in situ Landnam Tephra Layer (LNL), containing 
some partially preserved root tissues. The lack of soil 
between the LNL and the anthropogenic layer above would 
suggest that the vegetation cover and associated soils 
were removed durina house construction. 
K ~ 
Table A4.7.1 ASTOl-80: Thin section description. 
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747 
844.1 
844.2 
844.3 
844.4 
nI. 
Structure 
0 
c 
.2 ;; 
.g 
~ g. 
,Se 
c ~ 
e ~ c 
~ ~~ ~8 ~ E .~ .~ 8cli ::;; 
Wealdy to moderately Random 
developed ultrafine 
granular. with 
intera9gregate 
channels 
Moderately developed Random; where not 
Crumb structure; disturbed, some 
localised spongy horiZontal bedding of 
structure amorphous organic 
matt ... 
Wealdy developed Mineral: random; organic; 
ultrafine granular. with horizontal 
interaggregate 
channels 
Mod .... tely developed Random; locaIieed 
crumb preservation of 
horlzontoJly bedded 
phytoliths and 
amorphous organic 
matt ... 
Wealdy to moderately Horizontally bedded 
developed platy. with phytoliths and 
mod .... tely to well amorphous organic 
developed cn.rnb matter; localised random 
wf1ere disturbed by orientation where 
bioturbation disturbed ~ bioturhation 
Intergr8in Random 
microaggregate 
Porosity 
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S,1t loom 25.75 Porphyric Onmge brown. Undifferentiated 
red brown. 
speckled 
Organic 30:70 Porphyric Brown. red Undifferentiated 
silt loam brown, dotted 
smloom 25:75 Porphyric Orange brown, Undifferentiated 
red brown. 
speckled 
Slltyday 20:80 Porphyric Very pale Undifferentiated 
brown, orange 
brown, dotted 
Organic 20:80 Porphyric Brown, red Undifferentiated 
ailtyday brown. dotted 
Gravel 95:5 Enaulic Very pale Undifferentiated 
bro'Ml, red 
bro....". dotted 
Aea deposit: + present in trace .:uncu'lls .• <2% . •• 2-5% • ••• 5-10% .•••• 10-20% . ••••• 20-30% . •••••• 3()..40%, ••••••• 40-50%, •••••••• SO-6O% • ••••••••• 60-70% 
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Biamln. Organic Matter Inclusions PedofMItures 
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Table A4.7.2 ASTOl-80: Thin section interpretation. 
Context 
[ cm 
Summary of Important Features Observed in Thin Section 
43 mm + thick; silt loam with an ultrafine granular structure, the upper 20 mm of which has a more 
mixed fabric, larger faunal channels, and an abundance of faunal excrement, particularly in one very 
large channel (10 mm wide) . Contains aggregates of white and green glass shards, occasional 
phytoliths, minimal organic matter, and no anthropogenic inclusions; sharp, undulating boundary with 
the layer below. 
22 mm thick; organic Silly clay; the very 
diffuse boundaries with the light brown amorphous organic matter, and may itself be amorphous 
organic matter; 20-30% of the amorphous organic matter exhibits first order interference colours (pale 
yellow and yellowish orange in the case of light brown amorphous organic matter; orange and red in 
the case of dark brown amorphous organic matter); contains an abundance of phytoliths, c. 10% of 
which are in the form of short, articulated aggregates; contains 2-5% bone, which exhibits ~eathering 
features in the form of cracks (often filled with dark brown amorphous organic matter) and class'O-1 
pellicular alteration (ff. Bullock et al. 1985: 61); the bone does not autofluoresce under blue light, as it 
does in other contexts; contains 2-5% charcoal (and one charred seed), up to 5 mm in size, most of 
which is concentrated in a thin lens: contains 2-5% funaal soores: clear lower 
3 mm thick; silly clay, very similar to 844.3 (above), but with brown organic pigmentation and a higher 
concentration of horizontally bedded dark brown amorphous organic matter; 20-30% of the amorphous 
organic matter exhibits first order interference colours (pale yellow and yellowish orange in the case of 
light brown amorphous organic matter; orange and red in the case of dark brown amorphous organic 
363 
Turf and reworked, heavily bioturbated soil containing the 
LNL. 
Lens of mixed soil and herbivore dung; interference colours 
in plant tissue are normally associated with preserved 
cellulose, and the concentration of cellulose-rich tissue in 
bioturbated. 
LNL. 
Layer of herbivore dung; bone fragments are embedded in 
the organiC, phytolith-rich sediment, and therefore appear to 
have been a component of the dung; the loss of 
autcifluorescence of the bone and the ground mass indicates 
the layer has been dephosphatised; heavily bioturbated; in a 
few localised, undisturbed areas, horizontal bedding of 
organic matter is visible, and may indicate that the layer had 
Originally been trampled. 
Gravel and sand beach depoSit, representing the 
geology of the site; the absence of surface soils or 
vegetation indicate that they were removed prior to the 
- ,- - ~, 
Table A4.8.1 ASTOl-92: Thin section description. 
Structure I Porosity Groundmaas Biomlnerals Organic M.ner I Inclusions Pedo'ellturea 
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Wall Wealdy to moderately developed Random Silly day 25:75 Porphyric Orange brown, Undifferentiated 
ultrafine granular, W'ith loam red brown, 
interaaareaste channels SIleclded 
>910 Strongly developed uhrafine Random Siltyclay 20:80 Porphyric Orange brown, Mosaic speckled and weakly 
granular, with interaggregate loam red brown, granostriated; partially masked 
channels speclded bV sesquioxides. 
910.1 T P1.1y HoriZontal Silt loam 50:50 Porphyri<: Light bro'Ml, red Undifferentiated 
brown, speckfed 
910.2 Single grain Random Very fine 98:2 Monic rV. rV. 
sand 
910.3 1 Weakty devek>ped uhrafine granular Random SHlyday 20:80 Porphylic Orange brown. Undifferentiated 
loam red brown. 
!?:eckled 
910.4 Sin le rain Random Rne sand 98:2 Monic rV. rVa 
913.1 Wealdy developed uttrafine granular Random SlIlyd.y 30:70 Porphyri<: Yellow brown, Wealdy granostriated; partially 
loam red brown. masked by sesquioxides 
~Ied 
913.2 Moderately developed sub8ngular Random Fine sandy 80:20 Porphyric Orange brown. Wealdy granostrialed; partially 
~~~~ ~~~~~~~~~b~:: Dads silt loam red brown. masked by sesquioxides . soeclded 
913.3 Moderately developed subangular Random S;llyd.y 20:80 Porphyric Orange brown. Weakty granostriated; partially 
blocky t 'With weakly to moderetely loam red brown, masked by sesquioxides 
~=~Itrafine granul8f within speclded 
913.4 Moderately developed sub8ngular Random Fine sandy 80:20 Porphyric Yellow brown, Mosa;c speckled .nd weakly 
blocky, with strongly developed silt loam red brown. graTlOstriated; partially masked 
ultrafine granular within blocky oeds. speclded by sesqu;oxKl .. 
Aoor deposit + present in tr3Ct :lmOUrlts, • <2% . •• 2·5% .••• 5·10%, •••• 10-20% • ••••• 20-30%, •••••• 30-40%, ••••••• 40-50% . •••••••• 5Q....6O% .••••••••• 60-70% 
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Table A4.8.2 ASTOl-92: Thin section interpretation. 
913.4 
lcm 
50 mm + thick; silty clay loam containing minimal organic matter and no anthropogenic 
inclusions, but with a greater abundance of phytoliths than the other soil layers 
examined in this thin section. 
10-20 mm thick; silty clay loam with a porous, heavily bioturbated ultrafine granular 
structure, containing minimal organic matter; no anthropogenic inclusions; clear, but 
very undulating boundary with the turf wall above. 
mm, S mm, 12 mm, and 4 mm + thick respectively; mixed, poorly 
bioturbated, silty soils, containing lenses of windblown sand and minimal organic matter; 
they have a weakly granostriated birefringence fabric that is largely a result of the in situ 
weathering of sand grains. Sesquioxide nodules (predominantly iron, but also some 
manganese) are common throughout. 
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surface prior to the construction of the turf wal l. 
Table A4.9.1 ASTOl-94: Thin section description. 
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~ ~ ~ g i g~ g r .! 'E cm 0> ~ > ~ me ~ ] ~~ ~ ~ g ~ ~ 
~ a8 .9! ~ .!l 0; .~ .~ ~ .~ .11 j .11 8cll ~ 8 ~ :=: en > U 
Moderately developed Horizontal bedding of Sihloam 25:75 Porphyric Pale broYm, Undiff. 
oubangular blocky; amorphous organic orange 
intraggregate channel matter, silt loam brown, 
lenses and silt spec:lded 
intercalations 
Moderately developed Random Silt loam 30:70 Porphyric Pale grey 1Tndiff. 
oubangular blocky; brown, pale 
interass~ate channel brown 
Modemely developed Horizontal bedding of Slit loam 25:75 Porphyrlc Pale broYm, Undiff. 
subangular blocky; amorphous organic yellow 
intraggregale complex matter. silt loam brown, 
otructu",: spongy. ~andaih orange 
Iocolised platy, intercalations brown. 
localised alveolar" ~ed 
Modemely developed Horizontal bedding of O rganic 25:75 Porphyric Pale brown, Undiff. 
subangular blocky; amorphous organic .mloam brown, red 
intraggregate com~ex matter, aitt loam brown, 
structure: channel. lenses and silt doned 
Iocolised spongy, intercaJations 
locaIisad platy, 
kK::allsed alveolar-
Moderately developed Rne horizontal Silt 5:95 Porphyric Orange Undiff. I • 
subangular blocky; bedding of well brown. 
intraggregate structure: sorted silty d ay; rod- speckled 
channel and vughy shaped minerals and 
organic maner are 
horizontaU~ oriented 
Moderatety developed Mineral: random; Silt loam 30:70 Porphyric Orange Undiff. I • 
subangular blocky; organic: horizontal brown. red 
intraggregate complex brown. 
structure: ultrafine dotted 
granular and channel I •• Moderately developed Mineral: random; Fine 9O:tO Porphyric; Brown, Undiff. 
subangular blocky; organic: horizontal sandy Iocolised doned 
intraggregate complex except where silt loam; monicand 
structure: channel and disturbed localised enaulic 
localised single grain fine sand 
Moderately developed Mineral: random; Silt loam 40:60 Porphyric Orange Undiff. 
subangular blocky; organic: horizontal brown. red 
interaggregate brown. 
complex structure: speckled 
ultrafine granular and 
channel 
AClCr deposit: .. prc:scnl in tr.lCe amounts . • <2% • •• 2-5% . ••• 5- 10% . •••• 10-20% .••••• 20-30% . •••••• 30-40% . ••••••• 40-$0% . •••••••• SQ...6O% • ••••••••• 60-70% 
• cf. FilzP3lrick 1993 
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Table A4.9.2 ASTOl-94: Thin section interpretation. 
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Table A4.10 Aoalstrreti geochemistry and magnetic susceptibility data. 
Context Sample pH Magnetic EC Lol at Lol at AI Ba Ca Cu Fe K Mg Mn Na Ni P S Sr Zn 
Susceptibility (pS/cm) 550°C 950°C (%) (ppm) (%) (ppm) (%) (%) (%) (ppm) (%) (ppm) (ppm) (%) (ppm) (ppm) 
(x10" rn" kg") (%) (%) 
795 62.2 7.1 1374.2 142 13.2 2.9 
795 62.3 7.9 1416.9 120 15.6 3.9 
795 
795 
795 
795 
795 
795 
844 
844 
844 
844 
844 
844 
844 
844 
844 
844 
844 
844 
849 
849 
849 
849 
849 
849 
852 
852 
852 
859 
859 
859 
62.4 
62.5 
84.1 
84.4 
84.6 
84.7 
88.1 
88.2 
88.3 
88.4 
88.5 
88.6 
88.7 
88.8 
88.9 
88.1 0 
88.1 1 
88.12 
90. 1 
90.2 
90.3 
90.4 
90.5 
90.6 
95.1 
95.2 
95.3 
101.1 
101.2 
101.3 
7.8 1605.6 
7.8 81.5 
6.7 602.9 
8.1 1337.0 
7.1 1617.1 
6.4 1063.5 
7.6 153.4 
7.8 150.0 
7.5 138.2 
7.5 107.3 
7.3 134.7 
6.0 161.6 
6.7 107.4 
7.0 173.1 
7.3 166.1 
6.6 154.7 
7.3 147.2 
5.2 180.3 
5.3 168.3 
4.5 201.5 
4.9 322.5 
6.5 229.2 
5.8 259.7 
5.3 256.2 
4.6 142.5 
4.8 250.7 
5.3 240.9 
6.8 199.3 
6.3 163.8 
6.5 219.3 
130 
157 
137 
110 
174 
174 
160 
183 
167 
191 
169 
195 
209 
160 
170 
203 
165 
191 
432 
514 
595 
494 
312 
488 
259 
470 
663 
366 
395 
131 
14.1 
10.6 
21 .0 
16.4 
13.7 
24.7 
13.7 
17.8 
16.5 
19.5 
17.2 
17.2 
19.8 
18.2 
16.5 
17.0 
13.6 
15.4 
17.1 
16.7 
15.8 
17.9 
15.1 
17.0 
12.3 
12.1 
13.9 
14.2 
12.7 
15.3 
4.3 
3.1 
1.6 
3.7 
4.1 
1.7 
0.9 
1.4 
1.6 
2.4 
1.5 
2.2 
2.2 
2.0 
1.3 
1.3 
0.6 
1.3 
1.4 
1.3 
1.5 
0.9 
1.4 
2. 1 
0.9 
1.1 
1.0 
1.7 
1.3 
2.3 
5.7 1450 7.02 266 
4.37 750 
5.00 150 
3.63 510 
4.54 160 
4.13 230 
4.01 350 
5.12 90 
2.62 150 
4.98 80 
4.06 150 
4.40 90 
4.43 160 
4.63 80 
4.99 80 
5.04 100 
5.27 140 
4.67 11 0 
5.02 90 
5.38 100 
5.43 180 
4.82 100 
5 .1 3 90 
4.47 330 
4.82 11 0 
4.70 150 
6.39 193 
2.26 79 
2.09 81 
1.62 75 
1.37 81 
1.77 79 
1.19 72 
0.88 75 
1.09 58 
1.61 65 
1.66 73 
2.35 81 
1.50 84 
1.62 101 
1.83 106 
2.1 0 133 
2.32 113 
1.69 95 
1.79 103 
2.93 93 
1.56 115 
1.60 11 5 
2.41 88 
2.34 76 
1.85 84 
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5.21 0.73 3.59 3700 0.50 63 
4.33 0.31 2.53 3140 
6.47 0.09 1.05 2020 
4.64 0.10 0.74 1765 
5.91 0.08 0.77 1690 
5.52 0.08 0.59 2060 
5.31 0.09 0.72 1345 
6.67 0.05 0.60 1295 
3.11 0.06 0:29 1370 
6.66 0.04 0.40 1370 
5.35 0.07 0.68 2090 
6.08 0.08 0.67 1335 
5.25 0.12 1.02 2270 
5.93 0.07 0.79 2110 
6. 17 0.07 0.77 1400 
5.67 0.09 1.00 1760 
6.13 0 .1 0 1.09 1925 
5.71 0.11 0.93 1465 
6.01 0.08 0.91 1090 
6.51 0.09 0.94 1875 
5.94 0.12 1.50 11 70 
6.57 0.09 1.21 1200 
6.67 0.08 1.00 1350 
5.61 0.14 0.86 1825 
5.97 0.10 1.05 1485 
6.36 0.09 0.75 1840 
0.38 46 
0.50 28 
0.36 31 
0.35 38 
0.38 72 
0.36 48 
0.26 25 
0.19 35 
0.17 34 
0.26 57 
0.30 45 
0.45 41 
0.34 34 
0.33 30 
0.40 35 
0.40 35 
0.41 39 
0.37 23 
0.40 26 
0.69 22 
0.35 40 
0.36 29 
0.36 25 
0.45 28 
0.32 24 
26300 0.05 1075 8250 
22520 0.05 854 
2800 0.09 117 
10500 0.12 321 
2840 0.11 84 
3710 0.11 93 
6020 0.11 140 
1220 0.14 47 
3250 0.12 62 
1260 0.1 0 58 
2580 0.09 90 
2040 0.10 77 
2480 0.08 123 
2380 0.12 51 
2570 0 .1 3 59 
3500 0.11 59 
6410 0.1 0 105 
3140 0.10 112 
3040 0.11 60 
5400 0.10 64 
3080 0.11 86 
5230 0.11 54 
4880 0.12 54 
6750 0.09 202 
3010 0.08 109 
4400 0.09 126 
5530 
308 
252 
176 
238 
184 
11 8 
92 
142 
190 
166 
154 
130 . 
198 
196 
548 
244 
198 
232 
128 
174 
172 
422 
166 
298 
Context 
866 
866 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
864 
871 
871 
871 
871 
871 
871 
871 
868 
868 
868 
868 
868 
868 
868 
Sample pH Magnetic 
Susceptibility 
(x10'" m' kg·') 
109.1 6.9 150.4 
109.2 6.2 178.2 
110.1 7.0 310.1 
110.2 7.4 336.2 
110.3 8.0 431 .3 
110.4 6 .1 481.1 
110.5 7.9 566.3 
110.6 7.8 533.7 
110.7 
110.8 
110.9 
110.10 
110.11 
110.1 2 
110.13 
110.14 
110.15 
110.16 
110.17 
113.1 
113.2 
113.3 
113.4 
113.5 
113.6 
113.7 
116.1 
11 6.2 
116.3 
116.4 
116.5 
116.6 
116.7 
5.5 1079.6 
4.8 742.0 
5.4 649.0 
6.7 564.5 
6 .1 462.3 
7.9 417.2 
6.5 380.3 
7.7 384.2 
7 .7 221.8 
6.3 311.0 
5 .8 232.0 
6.0 378.1 
6.3 605.9 
6.0 367.0 
6.6 257.9 
6.8 147.4 
6.8 184.1 
6.7 164.9 
6.2 750.0 
5.7 222.7 
6.7 280.4 
7.7 241 .7 
7.5 191.7 
7.2 165.7 
6.9 306.9 
EC Lol at 
(pS/cm) 550°C 
(%) 
273 13.0 
480 12.5 
244 21.5 
169 16.8 
224 19.2 
215 20.3 
185 20.0 
154 18.5 
386 
361 
122 
118 
177 
202 
132 
141 
140 
435 
302 
370 
760 
530 
1088 
954 
11 59 
1068 
95 
234 
253 
143 
152 
303 
162 
21.2 
21.8 
24.6 
17.5 
21.0 
18.6 
21 .0 
19.8 
16.4 
16.8 
15.8 
19.9 
16.6 
20.4 
13.8 
15.1 
15.9 
15.0 
16.0 
19.7 
22.2 
24.6 
17.3 
17.0 
17.3 
Lol at 
950°C 
(%) 
1.5 
1.2 
1.4 
1.1 
2.3 
1.0 
1.4 
1.8 
1.5 
1.4 
1.6 
0.5 
0.8 
1.7 
1.4 
2.0 
1.5 
0.3 
1.2 
1.1 
1.7 
2.4 
1.3 
1.0 
0.5 
1.0 
1.4 
2.2 
0 .2 
2.4 
1.3 
0.6 
1.1 
AI 
(%) 
4.78 
5.02 
3.80 
4.32 
4.09 
4.21 
4.22 
4.42 
Ba 
(ppm) 
170 
120 
490 
500 
330 
340 
390 
240 
5 .22 540 
5.23 450 
5 .1 3 490 
4.68 360 
4.78 280 
4.42 280 
4.78 450 
4.01 360 
4.46 140 
4.41 340 
4.46 170 
4.82 210 
4.63 240 
4.78 370 
4.64 240 
4.56 190 
4.48 170 
4.43 160 
4.81 430 
4.1 2 370 
4.00 440 
3.43 430 
4.1 5 320 
3.87 320 
4.65 360 
Ca 
(%) 
2.32 
2.37 
3.71 
3.81 
3.39 
2.55 
3.44 
3.23 
2.95 
2.69 
2.34 
2.64 
2.1 9 
3.15 
2.79 
3.43 
2.33 
2.32 
1.78 
2.23 
3.00 
Cu 
(ppm) 
79 
76 
110 
115 
119 
131 
154 
134 
180 
158 
154 
161 
116 
115 
119 
117 
117 
11 6 
102 
147 
115 
2.37 151 
3.26 100 
2.91 95 
2.79 100 
2.57 89 
2.09 153 
1.54 121 
2.07 147 
4.10 
2.92 
2.86 
2.72 
369 
137 
110 
117 
152 
Fe 
(%) 
5.93 
6.10 
4.75 
5.17 
5.33 
5.1 6 
5.18 
5.63 
K 
(%) 
0.10 
0.11 
0 .1 3 
0.14 
0.11 
0.10 
0.15 
0.14 
Mg 
(%) 
0 .93 
1.07 
0.81 
1.06 
0.83 
0.94 
0.88 
0.91 
Mn 
(ppm) 
1695 
1560 
2070 
1645 
1830 
2460 
2220 
2080 
5.37 0.16 0 .99 2200 
5.59 0.15 1.06 2160 
5.26 0.1 5 0.89 2090 
5.97 0.14 1.03 910 
5 .40 0.09 0.72 1890 
5.61 0.12 0.82 1985 
6.31 0.10 0.74 3720 
5.09 0 .1 0 0.78 1635 
5.75 0 .08 0.79 · 2010 
5.40 0.09 0.82 1690 
5.39 0 .07 0.76 1735 
5.85 0.15 0.92 2380 
5.79 0.17 1.03 2330 
5 .63 0 .1 5 0.82 2350 
5.61 0 .1 3 1.06 2010 
5.79 0 .1 2 1.05 2130 
5.68 0. 12 1.02 1940 
5.70 0.11 0.96 1980 
6.58 0.20 0.86 2100 
6.50 0 .07 0 .64 1910 
5.10 0. 10 0.73 1820 
4.89 0 .13 0.77 1975 
6.06 0 .11 0.94 2020 
6.01 0 .09 0.84 1530 
6.78 0 .12 0.96 2190 
Na 
(%) 
0.41 
0.46 
0.33 
0.44 
0.31 
0.38 
0.35 
0.35 
Ni 
(ppm) 
31 
30 
67 
38 
46 
74 
63 
83 
0.29 43 
0.36 53 
0.31 48 
0.43 37 
0.29 60 
0.29 68 
0 .33 65 
0.32 56 
0.35 60 
0.34 54 
0.33 41 
0.37 106 
0 .41 55 
0.30 52 
0.48 43 
0 .51 45 
0.49 43 
0.46 37 
0.37 32 
0.33 34 
0.46 92 
0.41 67 
0.39 62 
0.43 48 
0 .45 38 
p 
(ppm) 
4890 
3930 
11 800 
10800 
8510 
9420 
11100 
7910 
16000 
11 900 
13900 
11600 
9980 
8520 
14500 
8540 
3640 
8140 
5190 
7470 
7530 
10400 
7280 
4130 
4230 
3810 
8920 
7210 
9510 
10100 
6010 
6440 
7260 
S Sr 
(%) (ppm) 
0.08 130 
0.07 112 
0.09 353 
0.08 311 
0.08 312 
0.09 201 
0.07 310 
0.08 290 
0.11 304 
0. 11 229 
0.09 182 
0.07 158 
0.09 181 
0.09 296 
0.12 269 
0.09 295 
0.09 135 
0.09 177 
0.10 100 
0.09 151 
0.09 304 
0.1 2 247 
0.06 256 
0.07 176 
0.07 172 
0.07 148 
0.07 138 
0.11 83 
0.10 124 
0.10 317 
0.08 177 
0.10 177 
0.07 153 
Zn 
(ppm) 
154 
166 
614 
612 
658 
708 
1115 
1005 
1460 
992 
1070 
690 
700 
824 
664 
570 
312 
434 
220 
570 
582 
782 
626 
238 
252 
216 
624 
522 
614 
570 
414 
454 
530 
Context 
868 
868 
868 
868 
868 
868 
868 
868 
890 
894 
904 
904 
904 
861 
861 
861 
861 
862 
862 
862 
Sample pH Magnetic 
Susceptibility 
(x1 O~ m" kg·') 
116.8 7.1 361 .6 
116.9 7.6 550.2 
11 6.10 7.9 296.3 
116.11 7.9 338.5 
116.12 7.6 257.1 
116.1 4 5.0 561 .2 
116.15 
116.16 
118 
122 
127.1 
127.2 
6.9 155.9 
6.8 175.7 
5.1 323.5 
7.3 163.8 
7.6 146.4 
6.9 142.6 
127.3 6.7 147.4 
131 .1 6.7 222.7 
131.2 6.8 200.0 
131.3 6.7 185.1 
131 .5 6.7 167.1 
132.1 6.9 324.1 
132.3 6.3 205.1 
132.4 7.5 103.6 
EC Lol at 
(pS/cm) 550°C 
(%) 
116 16.7 
173 20.9 
167 18.4 
184 21.3 
161 14.6 
137 22.4 
191 17.2 
170 16.5 
239 16.1 
148 18.6 
179 17.7 
156 18.3 
86 16.9 
415 11.5 
344 10.0 
430 18.1 
137 18.4 
142 17.9 
222 18.2 
127 16.9 
Lol at 
950°C 
(%) 
0.7 
1.5 
0.5 
1.1 
0.3 
2.9 
1.8 
1.4 
1.1 
2.4 
1.7 
1.7 
1.5 
1.3 
0.7 
1.9 
2.8 
2.4 
2.3 
1.5 
AI 
(%) 
4.64 
4.43 
3.77 
3.59 
4.66 
4.97 
4.46 
4.34 
4.30 
4.29 
4.23 
4.22 
4.5 
4.37 
4.62 
4.01 
5.50 
4.18 
4.16 
3.40 
Ba 
(ppm) 
440 
380 
440 
360 
230 
610 
120 
150 
570 
140 
110 
130 
130 
380 
210 
320 
110 
270 
210 
480 
Ca 
(%) 
2.96 
3.21 
3.79 
3.62 
3.63 
1.73 
2.14 
2.44 
1.87 
1.85 
1.99 
1.81 
1.89 
3.66 
3.05 
2.53 
1.47 
2.92 
1.60 
2.24 
Cu 
(ppm) 
183 
176 
117 
148 
114 
246 
104 
113 
123 
80 
86 
96 
100 
103 
83 
88 
83 
121 
92 
85 
* No data (only 2 samples from the hearth ash deposits were selected for multi-element analysis). 
Fe K 
(%)(%) 
7.06 0.14 
6.1 4 0.14 
5.36 0.13 
5.07 0.11 
6.34 0.10 
6.58 0 .1 7 
6.96 0.06 
6.59 0.08 
5.82 0.08 
6.49 0.06 
6.34 0.06 
6.20 0.06 
6.75 0.08 
5.55 0.20 
6.02 0.13 
6.10 0.11 
8.08 0.05 
5.97 0.10 
5.98 0.06 
5 .1 3 0.10 
Mg Mn 
(%) (ppm) 
1.09 1275 
1.05 1815 
0.87 4340 
0.86 2240 
1.20 1735 
0.73 2160 
0.77 1355 
0.88 2290 
0.87 1680 
0.64 1820 
0.70 1525 
0.71 1670 
0.80 2210 
0.97 1970 
1.11 1445 
0 .. 83 2030 
0.53 . 2120 
0.78 2060 
0.64 1785 
0.72 1815 
NB: P concentrations over 10,000 ppm (1 %) were above the official detection limits, and should be considered semi-quantitative. 
370 
Na 
(%) 
0.48 
0.41 
0.40 
0.41 
0.62 
0.27 
0.41 
0.45 
0.35 
0.37 
0.37 
0.36 
0.45 
0.50 
0.58 
0.41 
0.22 
0.38 
0.28 
0.44 
Ni 
(ppm) 
46 
48 
58 
70 
38 
45 
31 
47 
34 
33 
20 
22 
30 
33 
29 
33 
28 
34 
47 
34 
p 
(ppm) 
9070 
12000 
8630 
8210 
4870 
14200 
2500 
3530 
9510 
2600 
2420 
3030 
3250 
8340 
4620 
6430 
2340 
6310 
5160 
7480 
S Sr 
(%) (ppm) 
0.07 168 
0.07 202 
0.08 285 
0.08 256 
0.06 194 
0.12 137 
0.09 77 
0.08 109 
0.1 2 126 
0.08 72 
0.08 78 
0.09 73 
0.09 65 
0.07 308 
0.06 143 
0.08 167 
0.08 79 
0.07 195 
0.10 87 
0.10 187 
Zn 
(ppm) 
1740 
914 
688 
640 
378 
1150 
184 
278 
456 
176 
144 
144 
166 
478 
234 
324 
206 
490 
206 
182 
~ 
~ 
i! 
~ 
L 
A1 (%) 
A1 ("-) 
Cu (ppm) 
C:J(ppm) 
Na(%) 
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Figure A4.1 Frequency distributions of the Aoalstrreti geochemistry data used for correlation analyses (untransformed data and data transformed by base 10 logs). 
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Table A4.12 HST96-1: Thin section description. 
Structure Porosity GroundmaS$ I Biomin I Organic Matter Inclusions Pedofeattnes 
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8.1 Channel Random Siltyday 25:75 Porphyric Pale brolNn; Undiff. 
loam ~eckled 
8.2 Moderately developed Tendency for ekmgated Siltyday 15:85 Porphyric Orange brown; Undiff. 
ultrafine granular with organic matter to be loam speckled 
interaggregate subhorizontally oriented 
channels 
8.3 Channel Tendency for elongated Silly day 25:75 Porphyric Pale bra....". Undiff. 
bone, organic matter, and loam orange brown: 
charcoal to be horizontal to speckled 10 
subhoriizontal dotted 
8.4 Intergrain channel Tendency for elongated Very fine 60:40 Porphyric Pale brown; Undiff. 
organic matter to be sandy and speckled 
horizontal loam chitonic 
9.1 Channel Horizontal; horizontal ~ 50:50 Porphyric Pale brown; Undiff. I • 
lenses of charcoal, organic dotted 
matterl and sih 
92 Channel Tendency for erongated Silly day 20:80 Porphyric Pale brown; Undiff. I • . I -, 
charcoal and organic loam speckled 10 
matter to be horizontal or dotted 
subhorizontai 
9.3 O'lannel Random Silly day 20:80 Porphyric Red brown, Undiff, 
loam orange brown; 
L;,y 
~ed 
75:25 Chitonic Orange brown: Undiff. Intergrl!liin channel Random 
very fine and speckled 
sand enaulic 
F10cc deposit: + present in trace amounts. _ <2% • •• 2-5%, ••• 5·10% . •••• 1()"'20% . ••••• 20-30%, •••••• 30-40%, ••••••• 40-50% . •••••••• 50-60%, ••••••••• 60-70% 
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Table A4.13 HST96-1: Thin section interpretation. 
.~ 1 Context Summary of Important Features Observed in Thin Section Interpretation 
)i':.. Fragment of turf containing tephra . 
...... 
''''~l 8.1 30 mm + thick; silty clay loam containing an abundance of silt-sized and very fine sand-sized pale grey and ~ black tephra grains; contains 2-5% amorphous organic matter, but no anthropogenic inclusions; iron ... ~ . ~.. ~ pedofeatures most commonly take the form of plant pseudomorphs and hypocoatings around voids where .". plant matter has decomposed; very sharp boundary with the layer below. , .~ tt, 
.' I'~ 
i ~ ~~.: 
.~. I 
~k'"" 8.2 5-18 mm thick; silty clay loam with an ultrafine granular structure penetrated by interaggregate channels; Fragment of turf containing soil typical of the A horizon of Andisols. ~~ contains 2-5% amorphous organic matter, but only trace amounts of minute charcoal fragments; clear, undulatinQ boundary with the layer below. 
-:~ c"j 8.3 3-5 mm thick; silty clay loam containing 5-10% charcoal up to 7 mm in size, 2-5% bone up to 6 mm in size, Lens of domestic midden debris mixed with soil deposited during the collapse of ~J4- and 2·5% amorphous organic matter; elongated inclusions tend to be horizontally or subhorizontally the house; the calcareous component of the wood ash has been leached. "'f:. .• . oriented; hiahlv oorous relative to 9.1; knife-edae boundary with the laver below. 
.J 8.4 12 mm thick; very fine sandy loam dominated by silt and very-fine sand, and fine sand-sized pale grey and 
i:. ~ black tephra grains; contains 5-10% amorphous organic matter, which is mainly in the form of horizontally to Fragment of turf containing tephra. 
1,~.;;, subhorizontallv oriented strands; knife-edae boundary with the laver below. 
----
2-3 mm thick; compact silt loam dominated by very finely fragmented charcoal (40-50%), and larger Well trampled domestic flocr deposit, which accrued gradually through the I 
charcoal fragments 1-5 mm in size (10-20%); also contains 2-5% amorphous organic matter, <2% bumt deposition of hearth waste and the settling of soot; the calcareous component of 
'" 
9.1 bone and trace amounts of unbumt bone under 500 pm in size; charcoal and strands of organic matter are the wood ash has been leached. 
horizontal Iv oriented and show clear horizontal beddino; knife-edoe boundary with the layer below. 
'" .- 9.2 8 mm thick; silly clay loam containing an abundance of amorphous organic matter (5-10%), as well as 2-5% Organic-rich occupation deposit that originally contained a significant component , 
.. ~ minute charcoal fragments, 2-5% charcoal from 1-7 mm in size, and a trace amount of bumt bone <1' mm in of herbaceous plant matter, the palatability of this layer encouraged subsequent 
~"::~' size; phytoliths are present throughout at concentrations of <2%, but there are localised concentrations of 2- reworking by soil fauna. 5% associated with decomposed organic matter, the layer has been heavily bioturbated, and c. 20% of the matrix has been reworked into fauna excrement; clear boundary with the laver below. 
.3 1-3 mm thick; compact silty day loam dominated by oxidised iron, which impregnated herbaceous plant Iron pan, which formed at the boundary between the finer, more compact, 
-
matter and consolidated the organo-mineral matrix; contains <2% charcoal; dear lower boundary. organic-rich floor sediments and the more porous sands beloW; the difference in 
pore pressure impeded the downward percolation of rain water carrying 
dissolved iron, causina it to settle and oxidise at this boundary. 
'3 7 mm + thick; very fine sand-sized black and greyish brown tephra, which exhibits1 degree of pellicular Prehistoric sandy soil below the cut of the pit; the compaction in the uppermost 1 Icm 
alteration; loosely packed except in the upper 1 mm of the layer, which was compacted and massive in mm is likely to have been created by pressure and friction during the digging of 
structure; no anthrop()genic or oroanic inclusions. the pit, as well as tramplina at the base of the structure. 
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TableA4.14 HST99-1: Thin section description. 
Structure Porosity I Groundm&s$ .1 Biomln. Organic Matter Inclusions Pedofeatures 
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Moderately to strongly Mineral: random Siltyday 30:70 Porphyric Orange brown, red Undiff. 
developed uttrafine Organic: tendency to be loam brown, speckled 
granular with horizontally oriented 
interaggregate channels 
9.1 T Channel Horizontal; fine horizontal lensing Silt loam 50:50 Porphyric Pale brown; dotted Undiff. 
of charcoal and silt 
9.2 I Channel Tendency for elongated organic Siltyday 30:70 Porphyric Pale brown; speckled Undiff. 
matter to be horizontal loam to dotted 
9.3 I Channel Tendency for elongated charcoal Clay loam 25:75 Porphyric Pale brown, orange Undiff. 
and organic matter to be brown; speclded to 
horizontal dotted 
Intergrain channel Random Fine sand 95:5 Chitonic Orange brown; Undiff. 
soeckled 
Floa- deposit; ... present in trlCt: mnounlS . • <2% . •• 2-5%, ••• 5-1 0% . •••• 10-20% . ••••• 20-30% • •••••• 3~ . ••••••• 40-50% . •••••••• 50-60% .••••••••• 60-70% 
Table A4.1S HST99-1 : Thin section interpretation. 
8 
3 
lcm 
34 mm + thick; silty clay loam with an ultrafine granular microstructure, which contains c. 10% aggregates of 
very fine, pale grey tephra; also contains 2-5% amorphous organic matter and <2% charcoal; sharp boundary 
with the layer below. 
containing abundant amorphous organic matter (10-20%) 
charcoal 1-3 mm in size, and trace amounts of bone and burnt 
been reworked into soil fauna excrement; clear lower 
amorphous organic matter (10·20%), and oxidised iron (10-20%), which 
and consolidated the organo-mineral matrix; contains 2-5% fine charcoal 
clear 
22 mm + thick; fine sand-sized black and greyish brown tephra, which exhibits 1 degree of pellicular alteration; 
loosely packed, and porous; no anthropogenic or organic inclusions. 
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Fragment of turf containing reworked A horizon soil material 
a low, dispersed component of charcoal, which suggests 
that the turf was taken in the vicinity of a settlement. 
Well 
gradually through the deposition of hearth waste and 
herbaceous plant matter, and the settling of soot; the 
Prehistoric sandy soil below the cut of the pit. 
TableA4.16 HST99-3: Thin section description. 
Structure Porosity Groundmass Slomln. - ~ --Organic Matter InclusJons Pedofeatures 
: 
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Wealdy to moderately Horizonlallenses of tephra and sih; Siltyday 40:60 Porphyric Orange brown, red Unditf. 
developed ultrafine tendency for elongated organic matter loam, with brown; speckled 
granular with to be horizontal lenses of very 
interaggregate and fine tephra 
interQrai" channels 
9.1 Channel Horizontal lenses of charcoal. organic Silt loam 50:50 Porphyric Pale brown; dotted Undiff. 
matter. and sih; elongated charcoal and 
T Channel amorphous orQanic maner horizontal 9.2 Horizontal lenses of silt-sized charcoal; S;ltyday 30:70 Porphyric Orange brown; Und;ff. 
elongated charcoal horizontal loam soeckled 
3.1 I Channel Random Sntyday 30:70 Porphyric Orange brown, red Undiff. 
loam brown: speckled 
3.2 I Intergrain channel Random loamy very 70:30 Chitonic and Orange brown; Undiff. 
fine sand enaulic speckled 
floor deposit: ... present in !tact amounts. _ <2%, __ 2-S%, ___ S-IO%. ____ 10-20%, _____ 20-30%. ______ 3~%. _______ 4O-S0%. ________ SO-6O%. _________ 60-70% 
Table A4.17 HST99-3: Thin section interpretation. 
Context Summary of Important Features Observed in Thin Section Interpretation 
8 21 mm + thick; lenses of silty clay loam and very fi ne sand·sized pale grey tephra; c. 20% of the layer consists of a Fragment of turf containing A I)orizon soil material and lenses 
large channel infilled with faunal excrement containing enhanced concentrations of organic matter and fine charcoal oftephra. 
(visible in the upper left corner; inclusions in this channel were excluded during quantification); knife·edge lower 
boundary. 
~ 2 mm thick; compact silt loam with <2% horizontal planar voids; dominated by very finely fragmented charcoal (20- Well trampled domestic floor deposit, which gradually accrued 30%), amorphous organic matter (2-5%), and phytoliths (2-5%); also contains <2% charcoal 1-2 mm in size, and through the deposition of hearth waste and herbaceous plant <2% bone and unburnt bone <300 pm in size; charcoal and strands of organic matter are horizontally oriented and matter and the settling of soot; the calcareous component of ~ show clear horizontal beddinq; knife-edqe lower boundary. the wood ash has been leached. 3 mm thick; compact silty clay loam with <2% horizontal planar voids; contains 2-5% finely fragmented charcoal , 2- Compacted soil at the base of the cut of the pit, into which a 5% phytoliths, <2% amorphous organic matter, and trace amounts of burnt bone <120 pm in size; clear lower low quantity of finely fragmented charcoal has been worked by boundary. tramplinq. 
3.1 20-25 mm thick; silty clay loam with <2% horizontal planar voids; very similar to 9.2 above, but containing only trace Prehistoric subsoil below the cut of the pit, which has been 
amounts of finely fragmented charcoal; it is also more bioturbated, with more faunal excrement than 9.2; contains compacted due to the trampling of the floors above. 
5-10% oxidised iron in the form of nodules and hypocoatings around channels where plant matter has 
decomposed; diffuse boundary with the layer below. 
3.2 30 mm + thick; loamy very fine sand consisting of black and greyish brown tephra grains exhibiting 1 degree of Prehistoric sandy soil below the cut of the pit. 
pellicular alteration; loosely packed and porous; no anthropogenic inclusions. 
I cm 
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TableA4.18 HST99-4: Thin section description. 
Structure Porosity I Groundmass I Biomln. I Organic Matter 
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8.1 Channel Random Silt loam 10:90 Porphyric Grey, pale Crystallitic 
brolNT'l: soeckled 
8.2 Channel; intergrain Horizontellensing of tephra and Very fine 88ndy silt 40:60 Porphyric Pale brown: Undiff. 
channel silt; tendency for elongated loam with 8 lens of speckled 
T Channel oraanic maner to be horizontal verv fine teohra 8.3 Random Very fine sandy silt 25:75 Porphyric Grey. pale Crystallitic 
loam brown; soeckled 
8.4 I Intergrain channel : Horizontal tensing of tephra and Very fine sandy silt 40:80 Porphyric Pale brown; Undiff. 
channel silt; tendency for elongated loam with a lens of speckled 
oraanic matter to be horiZontal very fine teohra 
Channel and weakly Elongated charcoal and organic Silty clay loam 30:70 Porphyric Orange brown; Undiff. 
developed ultrafine ml!ltter horizontal speckled 10 
. -.9~e:nular do'ed 
Intergre:in channel Random Fine e:nd very fine 90:10 Chitonic Orange brown; Undiff. 
sand speckled 
Aoor deposit; + present in lr:lCt .:unounts .• <2%, •• 2·5%, ••• 5· 10% . •••• 10-20%, ••••• 20-30%, •••••• 30-40%, ••••••• 40-50%, •••••••• 50-60%, ••••••••• 60-70% 
Table A4.19 HST99-4: Thin section interpretation. 
8.2 
,~~iI-~ 
. ,"" 
8.3 
Summary of Important Features Observed in Thin Section 
12 mm + thick; silt loam dominated by micrite granules and charcoal 1-13 mm in size; also contains 2·5% 
charcoal <1 mm in size and <2% burnt bone < 3 mm in size; knife-edae lower boundary. 
9·25 mm + thick; very fine sandy silt loam containing lenses of very fine sand-sized pale grey tephra (40·50% 
of the visible area); also contains 10-20% amorphous organic matter, 2-5% phytoliths, and <2% diatoms; sharp 
lower boundary. 
6-13 mm thick; very fine sandy silt loam dominated by micrite granules and charcoal 1·9 mm in size; also 
contains 2-5% charcoal <1 mm in size and <2% burnt bone <1.5 mm in size; knife-edge lower boundary. 
. 
i 
'" ~ 
~ 
Inclusions Pedofutures 
e-
e- E 
E 0 
v ~ 1 1 ell ~ ~ tl tl ell 
"' 
Interpretation 
~ 
~ 
>-
0 
. 
~ 
c 
i ;; 
~ 
:t 
~ ~~ ~~E 
g .g~ 
S~~ 
!8i 
.~e-
2] ~ 
e-1}~ 
8 ~ ~ ~ .. 
_0. 
0; 
c 
E ] 
Dump of hearth waste - mainly wood ash, charcoal, 
and burnt bone. 
Fragment of turf containing A horizon soil material 
and lenses of tephra. 
Dump of hearth waste - mainly wood ash, charcoal, 
and burnt bone. 
.. 
8.4 3-7 mm thick; very fine sandy silt loam containing lenses of very fine sand-sized pale grey tephra (60-70% of Fragment of turf containing A horizon soil material 
I cm 
the visible area); also contains 10-20% amorphous organic matter, largely concentrated at the very bottom of and a lens of tephra. 
the layer (dark brown lens), 2-5% phytoliths, and < 2% diatoms; diffuse lower boundary. 
2-3 mm thick; silty clay loam containing 2-5% minute charcoal fragments, but no other anthropogenic 
inclusions; also contains 2-5% phytoliths, <2% amorphous organic matter, and <2% diatoms; diffuse lower 
boundary. 
32 mm + thick; fine and very fine sand consisting mainly of black and greyish brown tephra grains exhibiting 1 
degree of pellicular alteration; loosely packed and porous; no anthropogenic inclusions. 
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Thin occupation deposit, which received some 
organic matter input; the minute charcoal inclusions 
may attributed to the settling of airborne soot. 
Prehistoric sandy soil below the cut of the pit. 
J 
Table A4.20 HST99-8: Thin section description. 
Structure Porosity Groundmass Siomln. Organic Matter 
~ 
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Weakly to strongly Mineral: random SlItyday, 'With 30:70 Porphyric Orange brown. red Undiff. 
developed ultrafine Organic: horizontal to lenses of very bro'M"l; speckled 
granular with inter- subhorizontallenses of fine tephra 
aggregate channels, tephra and Silly clay 
inter rain channels 
9.1 Channel Horizontal; horizontal Silt loam 65:35 Porphyric Pale brown; dotted Undiff. 
lenses of charcoal and 
silt 
92 I Channel Horizontal; horizontal . ... Clay loam 30:70 Porphyric Pale brown, or8nge Undiff 
lenses of clay loam and brown; speckled 10 
charcoal·rich sill dotted 
9.3 Wealdy developed Random . .... Clay loam 50:50 Porphyric Pale brown, orange Undill 
laty. with channels brown; dotted 
3.1 Channel, with Random .. . . .. Loamy very 80:20 Porphyric Orange brown; Undiff 
localised platy fine sand speckled 
3.2 In!ergrain channel Random .... . .. _. Loamy very 80:20 Chi Ionic and Orange brown; Undiff 
fine sand enaullc --'l'.eckled 
flea deposit: • present In trace 3ffiOUIlts. _ <2% . •• 2·5% .••• 5·10% . •••• 10-20% . ••••• 20-30% . •••••• JO..4O% . ••••••• 40-50% .•••••••• 50-60% .••••••••• 6()...70% 
Table A4.21 HST99-8: Thin section interpretation. 
lcm 
36 mm + thick; silly clay, containing sub-horizontal lenses of light grey very fine sand-sized tephra, and dark 
brown organic-rich very fine sandy silt loam; contains 2-5% amorphous organic matter, which is concentrated 
within the three dark brown lenses of very fine sandy silt loam; <2% charcoal 1-6 mm in size, and trace amounts 
of charcoal <1 mm in size are concentrated at the very bottom of the layer; knife-edge, gently undulating lower 
3-5 mm thick; compact silt loam dominated by very finely fragmented charcoal (60-70%); also contains 2-5% 
amorphous organic matter, <2% charcoal 1-3 mm in size, and <2% bone and burnt bone <1 mm in size; charcoal 
and strands of organic matter are horizontally oriented and show clear horizontal bedding; sharp lower boundary. 
377 
E 
E 
:!. ] 
~ 
() 
Inclusions 
~ 
"g-
"" 0 
E ~ E 0 i ~ 
1 ~ ;;; ~ ~ ~ ~ ~ tj ID 
Fragments of tuTi containing A horizon 
and lenses of tephra. 
I - Pedo'",,,,",,, 
CD .-==-~~~ 
O; c..E 
i~_'~ 
g~! 
-gg~ 
COCDe. ~ ~:2 ~ .E.~ 0 E e- 5--g ~ ~m~ .e.~ 
- -~---- ~"" l 
Table A4.22 Hofstaoir pit house G pH, magnetic susceptibility, electrical conductivity (EC), loss on ignition (LoI) and multi-element data. 
Sample pH Magnetic EC 
Susceptiblity (pS/cm) 
(x10" rn' kg·') 
6.4 157.2 2640 
2 6.8 164.7 206 
3 6.4 213.2 185 
4 6.5 220.9 57 
5 6.8 197.4 88 
6 6.0 269.4 82 
7 6.5 188.9 150 
8 6.0 193.0 763 
9 6.5 378.2 53 
10 6.6 162.3 137 
11 7.0 194.0 69 
12 5.7 327.5 38 
13 6.4 400.5 66 
14 6.7 134.7 104 
16 6.6 319.2 50 
17 7.0 155.1 55 
19 6.8 235.0 81 
20 7.1 552.5 67 
21 6.6 36197.8 72 
22 6.4 203.4 3950 
23 7.0 306.2 85 
24 6.8 307.0 62 
26 7.3 231.7 100 
27 7.4 1002.7 85 
28 7.5 1045.9 96 
29 6.9 207.1 520 
30 7.0 328.7 114 
31 
32 
33 
34 
35 
36 
38 
40 
41 
58 
7.6 4139.7 
7.1 225.3 
6.9 397.0 
6.9 202.6 
7.7 456.2 
6.6 240.7 
7.0 421 .6 
7.2 469.5 
7.2 216.5 
6.4 160.3 
94 
76 
78 
440 
108 
58 
61 
100 
60 
827 
Lol at AI Ba Ca 
550 ·C (%) (ppm) (%) 
(%) 
8.67 4.40 50 1.69 
8.87 4.59 60 1.72 
10.43 4.90 60 1.34 
11.08 4.88 60 1.31 
11 .83 5.08 50 1.18 
12.09 
10.84 4.40 70 1.65 
6.81 4.27 60 2.01 
17.1 1 3.76 100 2.51 
10.21 2.30 460 8.83 
7.53 
15.77 3.92 80 2.25 
19.92 3.69 80 2.23 
8.50 3.92 50 2.06 
17.05 3.89 110 2.63 
9.76 4.38 70 2.13 
11.22 4.25 160 2.31 
27.60 3.22 120 3.83 
18.16 3.74 150 3.51 
8 .43 4.51 90 1.85 
17.24 3.62 130 3.77 
19.79 3.52 110 4.01 
9.33 4.47 80 2.08 
27.76 2.71 290 7.27 
14.32 3.96 380 6.59 
8.87 4.74 60 1.62 
19.87 3.73 130 3.66 
24.57 
Cr 
(ppm) 
45 
47 
45 
51 
47 
37 
49 
38 
24 
40 
33 
35 
37 
42 
38 
30 
35 
51 
34 
33 
47 
26 
36 
54 
36 
9.14 4.72 60 
17.36 3.94 110 
8.80 4.75 50 
11 .74 4.36 240 
11.13 4.63 80 
18.46 3.63 170 
10.98 4.25 230 
11.54 4.22 90 
9.45 4.74 60 
1.63 51 
2.98 40 
1.44 53 
3.76 45 
1.92 47 
3.26 37 
4.07 39 
2.32 42 
1.55 42 
Cu Fe K Mg Mn Na 
(ppm) (%) (%) (%) (ppm) (%) 
81 5.94 0.04 0.70 925 0.39 
78 6.21 0.04 0.74 975 0.27 
94 6.77 0.03 0.56 1030 0.17 
84 6.54 0.03 0.54 910 0.16 
85 6.75 0.03 0.45 880 0.14 
80 6.14 0.05 0.69 875 0.24 
81 5.76 0.06 0.93 895 0.36 
134 5.00 0.10 0.84 725 0.30 
215 3.04 0.57 0.97 1505 0.34 
132 5.12 0.07 0.86 715 0.31 
157 4.76 0.08 0.76 640 0.26 
75 5.08 0.06 0.92 860 0.40 
117 4.95 0.09 0.88 695 0.32 
86 5.81 0.06 0.85 950 0.34 
109 6.01 0.05 0.81 845 0.28 
127 4.22 0.13 1.05 680 0.41 
102 4.92 0.11 1.22 905 0.55 
80 6.26 0.05 0.70 940 0.41 
122 4.82 0.14 1.10 780 0.46 
112 4.54 0.13 1.28 805 0.57 
91 6.13 0.07 0.77 920 0.26 
169 3.50 0.34 1.05 975 0.43 
186 5.02 0.39 1.62 1475 0.40 
82 6.49 0.04 0.61 1020 0.17 
121 4.79 0.17 1.06 735 0.44 
Ni P S 
(ppm) (ppm) (%) 
30 790 0.05 
30 830 0.05 
34 840 0.04 
38 810 0.04 
34 880 0.05 
47 1600 0.04 
41 1360 0.04 
38 5290 0.04 
38 >10000 0.04 
36 5200 0.04 
33 6070 0.05 
28 1690 0.04 
29 8120 0.05 
29 3820 0.05 
35 3650 0.04 
31 5590 0.05 
30 4460 0.05 
29 1530 0.04 
31 5510 0.05 
32 3350 0.05 
33 1830 0.04 
33 8310 0.05 
38 >10000 0.04 
30 1110 0.03 
32 4280 0.05 
Sr 
(ppm) 
74 
74 
97 
94 
82 
119 
97 
184 
591 
151 
158 
97 
241 
163 
183 
328 
265 
139 
285 
223 
166 
468 
427 
106 
270 
80 
121 
82 
122 
94 
114 
121 
100 
99 
6.52 0.06 0.67 1030 0.19 32 1250 
3870 
800 
5300 
1640 
5410 
5250 
2730 
720 
0.03 103 
0.04 222 
0.03 85 
0.03 252 
0.04 123 
0.04 262 
0.04 257 
0.04 146 
0.04 80 
5.43 0.14 0.89 945 0.31 35 
6.44 0.04 0.57 1065 0.17 30 
5.75 0.22 0.83 1315 0.25 35 
6.33 0.06 0.75 920 0.25 33 
5.03 0.14 0.79 1050 0.25 34 
5.60 0.26 1.05 1235 0.34 36 
5.72 0.07 0.83 830 0.33 30 
6.58 0.04 0.65 1040 0.26 35 
378 
Ti 
(%) 
0.75 
0.78 
0.90 
0.86 
0.91 
0.77 
0.66 
0.59 
0.31 
0.61 
0.59 
0.58 
0.58 
0.67 
0.74 
0.46 
0.50 
0.79 
0.53 
0.47 
0.77 
0.38 
0.53 
0.83 
0.53 
Zn 
(ppm) 
136 
144 
134 
180 
144 
290 
262 
1070 
3250 
992 
1130 
172 
1055 
348 
506 
736 
484 
324 
740 
570 
402 
1665 
3560 
182 
804 
0.84 238 
0.63 704 
0.85 114 
0.71 1765 
0.80 278 
0.60 1090 
0.67 1670 
0.67 342 
0.85 154 
Sample pH Magnetic EC 
Susceptiblity (pS/cm) 
(x10-8 m' kg-') 
59 6.6 156.6 276 
60 6.9 185.0 80 
61 6.4 308.3 99 
62 6.5 154.0 95 
63 5.9 212.2 4040 
64 5.9 316.3 83 
65 6.8 175.7 146 
66 6.8 201.5 78 
67 6.1 411 .6 63 
68 6.8 147.2 66 
69 6.6 187.6 900 
70 6.1 234.3 3660 
71 6.3 237.1 91 
72 6.5 138.8 448 
73 6.8 233.3 103 
74 6.9 260.9 90 
75 6.9 1370.9 69 
76 7.0 188.7 53 
77 7.1 514.9 102 
78 6.5 212.8 3150 
79 7.4 327.3 142 
80 6.7 216.7 1399 
81 6.5 207.4 3290 
82 6.5 410.2 68 
Lol at AI Ba Ca 
550°C (%) (ppm) (%) 
(%) 
9.67 4.76 60 1.59 
7.88 4.67 60 1.65 
14.46 4.40 90 2.54 
10.01 4.69 60 3.08 
9.72 4.43 70 2.22 
14.88 4.53 90 2.24 
11.09 4.27 70 1.86 
9.37 4.50 80 2.00 
19.66 4.08 110 2.63 
10.09 4.16 80 1.80 
8 .45 4.63 80 1.69 
9.24 4.76 190 2.08 
14.64 4.31 100 2.76 
8.66 4.39 70 2.46 
9.39 4.68 130 1.95 
14.56 4.30 140 3.16 
29.62 3.35 190 4.51 
8 .61 4.37 100 2.40 
26.64 3.42 160 4.52 
8.73 4.64 90 1.90 
17.92 3.83 170 4.30 
8.72 4.74 80 2.02 
9.41 4.95 60 1.63 
18.58 3.90 130 3.24 
* No data (not sufficient sample for ICP-AES) 
Cr 
(ppm) 
47 
46 
41 
43 
47 
38 
39 
48 
40 
38 
47 
47 
39 
40 
43 
37 
32 
42 
32 
52 
36 
51 
54 
38 
Cu Fe 
(ppm) (%) 
83 6.30 
85 6.42 
132 5.98 
109 6.00 
105 5.93 
125 6.16 
84 5.68 
82 6.06 
147 5.25 
82 5.53 
78 6.36 
93 6.61 
117 5.48 
101 5.58 
91 6.53 
141 5.49 
129 4.33 
81 5.81 
129 4.45 
81 6.24 
117 5.01 
91 6.44 
90 6.83 
120 5.29 
379 
K Mg Mn Na 
(%) (%) (ppm) (%) 
0.04 0.65 905 0.24 
0.04 0.73 995 0.24 
0.09 0.93 1025 0.35 
0.09 1.37 1080 0.64 
0.07 1.01 955 0.57 
0.09 0.85 945 0.29 
0.06 0.74 1010 0.29 
0.05 0.85 935 0.30 
0.09 0.89 715 0.32 
0.05 0.77 1035 0.29 
0.04 0.67 915 0.28 
0.06 0.84 1000 0.42 
0.08 1.06 840 0.43 
0.07 1.07 935 0.47 
0.05 0.76 990 0.24 
0.09 1.06 795 0.43 
0.17 1.17 945 0.46 
0.06 0.96 855 0.39 
0.23 1.14 810 0.48 
0.06 0.73 915 0.35 
0.17 1.20 840 0.53 
0.07 0.80 1020 0.31 
0.05 0.65 1130 0.33 
0.16 0.86 900 0.30 
Ni P 
(ppm) (ppm) 
35 900 
33 810 
43 3180 
44 1080 
41 2320 
43 3190 
34 1790 
37 1770 
35 7030 
32 2530 
33 770 
37 3110 
34 6610 
32 2800 
38 1960 
43 5150 
36 7980 
31 2090 
32 6810 
31 1590 
31 4960 
33 1670 
33 1150 
33 5380 
S 
(%) 
0.05 
0.04 
0.04 
0.06 
0.06 
0.05 
0.05 
0.03 
0.05 
0.04 
0.04 
0.04 
0.05 
0.05 
0.03 
0.05 
0.06 
0.04 
0.05 
0.04 
0.05 
0.04 
0.05 
0.04 
Sr 
(ppm) 
97 
76 
167 
124 
112 
153 
104 
116 
191 
102 
110 
172 
208 
136 
154 
256 
418 
150 
339 
140 
280 
151 
98 
268 
Ti 
(%) 
0.80 
0.83 
0.72 
0.67 
0.69 
0.77 
0.69 
0.75 
0.64 
0.69 
0.83 
0.85 
0.66 
0.64 
0.85 
0.68 
0.48 
0.73 
0.50 
0.80 
0.58 
0.83 
0.89 
0.62 
Zn 
(ppm) 
168 
194 
626 
198 
540 
876 
236 
372 
1260 
426 
266 
614 
802 
218 
480 
584 
938 
340 
944 
312 
816 
314 
198 
848 
AI(%) 
! '1 . . 
Fe (%) 
Ij 
Na (%) 
! 
• <. 
Sr (ppm) 
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Figure A4.2 Frequency distributions of the Hofstaoir geochemistry data used for correlation analyses (untransformed data and data transformed to base lO logs). 
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Table A4.23 Hofstaoir pit house G bone microrefuse data. 
Sample 1-2 mm Bone 2-4 mm Bone >4 mm Bone 1-2 mm Burnt Bone 2-4 mm Burnt Bone >4mm Burnt Bone 
(fragmentsnitre) (fragmentsnitre) (fragmentsnitre) (fragmentsnitre) (fragmentsnitre) (fragmentsnitre) 
4 0.0 0.0 0.0 87.5 0.0 0.0 
6 0.0 0.0 0.0 50.0 0.0 0.0 
9 0.0 0.0 0.0 17.6 0.0 0.0 
12 0.0 0.0 0.0 0.0 0.0 0.0 
13 0.0 0.0 0.0 75.0 0.0 0.0 
16 0.0 0.0 0.0 33.3 0.0 0.0 
19 0.0 0.0 0.0 150.0 0.0 0.0 
20 0.0 0.0 0.0 68.2 9.1 0.0 
21 0.0 19.0 0.0 85.7 0.0 9.5 
23 10.9 0.0 0.0 87.0 10.9 0.0 
24 0.0 0.0 0.0 46.2 46.2 0.0 
27 33.3 0.0 0.0 122.2 0.0 0.0 
28 16.7 33.3 0.0 233.3 66.7 16.7 
30 0.0 7.7 7.7 92.3 7.7 0.0 
31 0.0 0.0 0.0 104.8 0.0 9.5 
33 0.0 0.0 0.0 20.0 0.0 0.0 
35 6.0 11.9 0.0 136.9 29.8 0.0 
36 0.0 0.0 0.0 25.0 0.0 0.0 
38 0.0 0.0 0.0 533.3 233.3 0.0 
40 6.9 0.0 0.0 182.8 51 .7 6.9 
41 18.8 0.0 0.0 37.5 12.5 0:0 
62 3.7 0.0 0.0 0.0 0.0 0.0 
64 0.0 0.0 0.0 80.0 0.0 0.0 
67 0.0 0.0 0.0 15.8 5.3 0.0 
71 0.0 0.0 0.0 89.5 0.0 0.0 
74 0.0 6.7 0.0 40.0 6.7 0.0 
75 69.2 7.7 0.0 142.3 11.5 0.0 
77 19.7 0.0 3.3 52.5 3.3 0.0 
79 6.7 0.0 10.0 33.3 10.0 0.0 
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